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MESSAGE 



AIR CHIEF MARSHAL 

DILBAGH SINGH PVSM AVSM VM ADC 

CHIEF OF THE AIR STAFF 



AIR HEADOUARTERS 
KESV DELm-lfOOn 



1 O^c Of ihe biggeai hmrds to flight si.fety. all over ttie world .s 
the mer..« posed by birdi. Tn I.ida the in.gniiude of the problem is 
much grearer due to the sped.s of birds -.he vul.ure. and pur,:^h hies, 
,h^t our .viai.ir^ have tn contend with, Iti the rfcent years Ihe Indian 
Air Force hi.d suffered a phenomii-al lo^'^ of i^ircr^fi and pilo.s as a 
mnlt of L'olli.ion with bird. ; nox .0 mention the los. of human lives and 
properly 0- the sroimd. Nc country ,n the «orld can afford to lose 
valuable aircri>r. and invaluable pifol at this rate, much less a develop- 
mg country Mke ours. The bird menace in cur cox-mry hns already 
n.snm.d grave proportions and uceds to be trickled oa war footing at 
the nalLOna! level by all possible means. 

2 Today Ihere is a growing awarene« of this very real problem 
by the Govt, and ci.'il agencies, ll is indeed heartening therefore to find 
the Indian Apricultural Research Institute a premiere Institution of the 
countryjominghiirnlssolospcak With the aviators in dealing with the 
problem <hroueh the conduct of a seminar 00 thft -Mani-genient of 
Pioblem Birdsin Avi.itinn and Agriculture." Birds naturally conglo- 
merate wbi^re foo.3 is readily available. The nt^ed of the hour is to 
deny these birds such large scak- open-air catering service. An eff-ective 
start in this directum would be to ensure cleanliness m and around otu^ 
i^irfieldsand those yccogmsed rouies of air operations where aircraft 
perforce have to fty Low. Addilional w^ys to reduce J^nd control the bird 
popublior, all over the country would no doubt have to be considered. 

3, i convey my best wishes to [be [ndi an Agricultural Research 
In'itHme and sincerely hope the measures thai emanate fr^irt' the semi- 
nar as also from all further undertakings directed towards reducing the 
bird menace, meet with success. ^^ . 

Ail Chief Marshjil 
2. November, 1982 Chief of the Air Staff 
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PREFACE 

India IB bestowed with rictincss and diver&ily in avian Pa una in all 
IheagraclimalicrfgioDs, Birds are fouod at an.altitude oflS/)00down 
to sea level, rain forests nnd even rn arid Th:ir. In Ihe taj-orauniEtic 
icrma. wchavc 1200 species out of 8600 found in the world. 

Pew smaller birds like the Mountain Quail and the Pink Headed 
Duck are believed to be extinct and others fike the Great Indian Bustard 
IB in danger. Of the varioiiR fac.orj attributed by the conEerv^itionisls 
threalenins the hfc of aves in India, the fast dcvelopintnial activiiies are 
saldlobeoneofthem^i^^;au5e. Conservationists i.lso attribute these 
tu modern agricultural practices like use of pesticides, tslen^ive mono- 
culture deforestation for afiFicuhur-il purposes, urbanisation and the 
environinenlal pollution due to large scale nidusirialis^trcn. At the 
same lime there are problem birds supplemcnied by probiems created by 
birds to Ihe economic development, eg., losses ciiused by ihem In agricul- 
tural crops and losses due to Bird Aimafi Stfilic Hazards (BASH) etc. 
The latter amounts roughly lo an annual exfendilure of R^. 3(i() niilliou 
besides lo53ca to human heahh and public nuisance elc. These aEpccis 
on life of aves. ecological imbalance. poUulion and safely to human 
beings elc.> are some of the major cons I deration a of their scientific 
managemenl. The latter need .uvestigalioni, as ihc bird management 
is very complicated in its naliiTC probably because of multiphoilj of 
economic and population status of our birds. 

Some of our threatened aviiiEi species are problema[lc in agncuhute. 
The scavenging birds are major species involved in BASH. Similarly 
species found in abundance are ihc common depredMoiy species fg, the 
parakeets, the common house sparrow and feral pigeons. The comraou 
houseaparrowisofinimenscpoicuiialasan insect predator. 1 1 deserves 
management, where as Lhe feral pigeons deserves intensive invest igalions 
on ita feeding and behaviour patterns etc. 

The deprcdaiory acTivities of birds ar'; known lo us for over 500 
ye«r». They have, however, drawn Litrle atlciuion. U is becauflt, barr- 
ing few cciitrei. Hludiea on birds arc ralhcr neglected. Recently ARDB 
Hiid nOt'A have shown great inleicbt in birds and have been playing a 
miO'^r role in tackling llu- bird problem epcdally in relation lo Air Flight 
imd Lu Mf<iy> 
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Studies OD applied ornilholony ccTrprfs^E iriUliJ-diEdpliriuy 
approach, Tht insinlil of aitickfi will confirm llic ^reat need lo en- 
courage and crcale in^eresls in IhJB branch oT biological sdonce. Thece- 
fore, ai the cnuniry^s first working group meeting en Monagemeni of 
problem birds Jn Avi^ilion and AgricuUure, elTDrta were made lo plan a 
^spring buurd' fur fLture research and development in Indie. Therefore, 
in this seminar icieniisrs conaervyijonists, and emineni scientisls and alt 
IhoEc intcrened have assembled to sptak on their experieiiccB und also lo 
take sloci: of the work done by them in India. 

Adhcartinee io conveniional formal of acknowledge me nis in a 
prefpce wotild be loo lengthy lo mention. Howevei. autccsh ofogc 
endeavotiT is -illribuicd lo the encouugemenl. collaborniion, and support 
accorded to us by authorities of the Indian Agricultui:il Research 
Institute, especially Dr. H,K. Jain, Director, lARl, Shri Vivek R- Sinha, 
Chief Controller. R and D. Miiiisiiy of Defence and his officials m 
ARDB in particular Air Ciude. S.C. Gupta and Shri K.N. Krishna- 
niooTlhy, A-V.M. P.P. Singh and his officials in Diredoriite of Flight 
Safety^ Dr. B. Venkatraman^ Secretary, Ministry of Civil Aviations and 
his officiiiJs in Directorate of Flight Safely in parlicutar Shri H.B. Singh, 
Capl, Bhasin and Cap!. R-P- Barnwal of Indian Airlines and Dr. 
B.O. Dliarnc and l;isl. hut not the least. To "ur colleagues in Division 
of Entomology, Indian Agricultural Research Institule, Indian Council 
of Agricultual Research nnd Ihc Nuclear Research LyboraT or y, we are 
indeed very grEiteful fo thera for their guidance and help. To our collca- 
gues, LiLle Dr. M.G, Jotwani, Dr. K.P, ^rivaslava, Dr. D.K. 
Biitani, Shi I M. Raiaada and Shri G,S. Shiirma wc owe our heart 
fell gralilude foe their unliting assistance throughout this venture. We 
regret thai due lo ccrlain financial limitations we had to cut iomc articles 
and sojnc could not be included. To Dr*. V.V. Ramamoorihy. A.K, 
Chrikravardiy iind Sri Ravi Palta, we aie thankful for praof reading. 
To Dr. Prem Kishore we are grateful for helps in fmat corrections of 
the manuscript. 

It is hopid ihai all those concerned with management of Aves 
would find this book a meaningful document and pace seller for the next 
production of all the Information, generated in future and nol quoted in 
this bonk 

R.A. Agarmtl 






f 






CONTENTS 

1 . Preface 

2. Message -Chief of Air Siaff 
:(. Welcome Addreas-HK Jain 

4 Inaugural Address -Vivek R. Sinha 

5. Key Note Address-P.P. Singh 

6. Address -B. Venkatraman 

7. Management of Problem Birds to Aviation and 
A gr icull uf c — R . A . Agar wa I 

%. Bird Strikes lo Aircrafis, associated hnzafds and 
problems regarding safe'y of iiircmft operaliona 
—H.B. Singh 

9. Management of Bird Problem in Indiap Alriiue^ 
— R.P. Barnwiil 

10. Bird Strikes-P R.P, Rao 

1 1 . Electrical and electronic measures to reduce Bird 
menace to aircrafts -V.V. Bhupati Rao 

12. Remote sensing of problem birds in aviation— 

Baldev Sahai 

13. Rying habits of birds as related to weaiher — 
L. I^kshminarayan 

14. Bird Hazards lo Aviation-N-K Jha 

15. Ecological girategies for reducing hazard* to 

aircrafw --KJ. Joseph 

16. Suggealions for cultivation of Ak, Shrubs— 

around Airporli to reduce concentration of Insecis 
* Birdi-F.K. Bhanotar St Y.R SrivHAtava 

17. Eco, Bio. Mgml. (o Control nuisance of birds 
at Aerodfomea— 1,K. Shnrmn 

m, Indinn BLrdi problemnllc iti Aviaiion andiheir 
mgim- -ft'A Agirwjil A R.K. Bhultiagar 



3-7 

8-13 

14-17 

1M9 

20-23 

24-30 

... 31-40 
41-54 

55-58 

59-72 

73-76 

77-7B 

79 

8D'S6 

87.W 

^ 91-91 



Criil) 



flri 



19- MgmL of Vultures EHid pariah kites in proble- 
malic siiuaiLons arouncj Delhi — R. A, Agarwul & 
R.K. Bhalnagar 

20. Trapping lechniques for vultures ft Pariah kites 
for applied studies— R.K. Bhalnagar, R.A, 
AgarwaT & M, Rai^ada 

21. finvirojiiTiiznlal tnJocrinfiUigy of rcproduclion of 
Indian Biids J. P. Thapllyj^l 

72. The imporlaiice of basic research in bird bjology 
and maniigeiiienl D.N. MaLhews 

23, Problem Birds and their management in Punjab 

— M.S-Toor 

74. A s^fitemaiic approach tu bird pest management 
~P.S. Sandhu & H.S^ Tdor 

25. The Roscringed Parakeet, the problem bird in 

AgrjcuJiure & ils nianngemenl^N. ShfvanarayaiL 

26. A itiidy of the breeding biology of PsSllacuh 
kraineri-A.K. Singh d P. Kumar 

27. Damage to mai^e A Guata Crops by P.-iittacula 
krameri -A,K. Singh & P, Kumar 

2S, Eco. hio. miinafierrient of biids at granaries — 
LK, Sharma 

29. Scops (if Eco. Omir ho logical studies in Western 

Mab.iriishtra - R.N, NawalCn A.G, Chandclcand 
D.S. Ajri 

30, Problem Bjrds of Indian Agriculture A Ibeir 
management - Prcm Kishore & G.P. Gupta 

31. Bird Peats of Sorghum und fheir management 

- N. Sunihaiah 

32, Siwiu^ ofweavrr birdi In Agricidttirc and lh«lf 

mnnogemcni— Mui\|ll S- Dhlndm 



.., 


93-122 ■ 






A 


t 


... 


123.,2S i 


f 


... 


.129 


« 


... 


130-131 




... 


132-142 




«, 


143-150 * 


f 


.,. 


151-15E ' 


t 


.,. 


159 163 




,„ 


IM-167 iJ 


J 




16S-I7[ #1 


9 



172 

... 173-177 
... I7I-1B7 
« IIMI7 



33. Efficacy of some recently developed pesticides 
against avian depredators and shoolQy infesta- 
tions upto seedling stage in Sorghum Crop— 
R.K, Bhafnagar, M,G. Jotwani, T,R- 
Sukhani ft KP. Smastava 

jl4. The common Baya ; A problem Bird of culti- 
vaTois in West Bengal— A,K. Mukherjee A 
B.C'Saha 

35, Carbofuran seed irealmenMO check damage by 

Blue Rock Pigton-T.R. Sukhani. M.G. Jolwani 
Sl R.K.. Bhalnngar 

36, Studies on appraisal of biid damage in Pearl 
Millet. Penniscsum lyphoides. S^aph. ft Hubbard 
Alls control— R.K. Bha I nagar. M.G. Jotwiini, 
K.P. Srivaslava, Prom Kishore &. M. Raizada 



37, 



3B, 



39. 



40. 



Control of bird damage at sowing stage in 
Barley find iis efficacy in couirol of other pests— 
R.K Bhatnagar £ Vidja Sagar Singh 
Efficacy t)f some bird repellent in sorgbum at 
maturity stage of crop-R,K. Bbalnagar, 
K.P. SrivastavH. N.P. Agnihotti> M.G. Jolwani 
AV.T. Gajbhiye 

Plant ideotypcs iind other colloborative meaaures 
for controlling bird damage in rainfed regions — 
Nnreah Mebrolra 

Resistance to birds in different Genotypes of 
hi^TuiPennirceium fyphoides]—rveai Kishore ft 
R.K, BhalnagflT 

Bird damage to maize coba-^rclalionship bet- 
ween suaccpiibility of maiic gcrmplasms and 
npnihc conliguralion R. K, Bh;ilnagar,Praknsh 
Swarup. K.N Mehroira^ M. Raizada, K,K. 
Maiwiihii, V P.S. Ppnwar 4 K,H. Siddiqui 



.-. 188-192 



,.. 193-200 



... 201-205 



... 206-217 



... 21S-223 



... 224-226 



..- 227-230 



... 231-232 



43, 



Bled dii mil jic In Soybean d ili control 
BlinLniiiHr ind N S Hhqiiachirjetf 



R.K. 



... 233 

. 234 



d) 



43. Elelatlve «a4ceptibiljty of certain bajra varieti«E 
10 avJHn depredators— R,K, Bhalnngar^ M.G. 
Joiwaoi and K.N. Mehrotra 

44, Birds as indirecl vectors of palhogenic fungi- 
Problem birds in animal and human health — 
S.B. Maihur & R.K. Bhatnagar 

45, Densily. diversity And feeding behaviour of 
paddy field birds- Shakunihala Sridhara, M.V.V. 
Stibrammiyam and R.V, Krishnamurthy 

46. Bird damage in Safilower— Y. Mahtn and R.K. 
Bhrttnagar 



235-236 



J37-239 



-. 340 



241 



I 



PART - 1 



Management of Problem Birds 

in 
Aviation 



t 



L - 



^MjiJJ^'H 



yV 



'< 



WELCOME ADDRESS 

4 

DR. H.E. JAin 

Air MarshaT P.P. Singh, disiinguished scienijsis, adminiElralors ^nd 
others from lurgc number of difFerenl orgamsiilions in ihc couniry, I 
would allcmpi ih? diflicutt task of uaming some of Ibc parlicipanls in 'bs 
Seminar on Managemcnl of problem Birds. We hi^vc of course^ 
diAlingulshcd l.A.F, ofFidals and scienlisls from Ihe Minisiiy of Defence, 
delegates from Indian Alrportn Tnler national Airporl Aulhorify of [ndia, 
especially ihc Chief of the Operaiional Probfem Group and his Officials. 
Director of Air Flight Safely, Wild Life Authorily, Bombay Natural 
History SocielV; representatives from ihe Minislry of Tourism and Civil 
Aviation and then especially we have the privilege of hiiving Dr. Venka- 
taraman, Secretary. MinijiTry of Civil Aviation who is pcrsonuUy prcienl 
wjlh us [hifi morning. We have al^o repycacntativcs from Deparlmenl 
of Environmcni. Zoological Survey of India anj Dittctorate of Opera- 
tions, [ndimi Air Lines, We have reprcspntalives of tlic Bone Industry, 
Pesticide Industry and the group which const ilule Ihe A irfieJtl Environment 
Management Commiiieet r>clhi Development Authority, Direcloralc of 
Plant Proteciion of ih^ Govt, of India, [Directorate of Conservancy, 
SariiEuiion and Engineering of Municipal Corporation of Delhi- In 
flddirion to all this, wc have Senior Official from Space Application 
Centre. Last but no( the least, wc have Directors and reprcrcnlaiiveg 
from vorious concerned Dircelorales of Civil Departments, m addition 
(0 Ibis, wc have many Zoologists. Entomologists and OrnithoEogists, 

Birds are many splcndourcd things, because this nionc from my 
vlflw can justify and explain such wide participation. Once again. I iv;idI 
to Any how happy I am and how pleased my colleagues are that aJJ of 
you iiucepled cmr invitiilion to be with us here this looming. I thinV^ it 



DUwlor, [adbia Airhultunil Rouucli Imliluta, Now Db]IiJ-| J00^2. 



ii Ode message which your presence here iDdicaKa and which ia that as 
some people may thiiilcbiids arc not an unmiilgHilcd. menace, I ihink 
il IS betler that we siari with iliis sufemenl 3l9o and ihe organiB-irs of 
this panicuUr symposium do recognise that Iherc arc problem birds but 
all birdi are not a problem, I ihink this needs lo be slated very jcleiirly. 
esp^ciLkUy for us in aEticJlLurc many species of birds are greal fiiends. 
In fact, living on steady diet of insects in some castas on rodents, birds 
are the bes.'bicpesticiJe^' that i know. We could not have conlrolkd 
many of the Insecl pests witho^it ihe help of birds. Now allthat is 
recoMiised bui of course is a problem and aa far as flgricullure part of 
i, is concerntd, i like lo Ihink on ihe occasion of this symposium that 
tlie problem must be discussed within the broad framework cf Lhe 
changes which are tiiking place in our agricullurc, especially m ihe last 
15-20 years Because it ia in this ccnteM that birds assume a pariiciilar 
signihcance, For thousands of years, 1 like to think for about SOO^ 
vears we have lived wUh j, traditional agriculture when man. beast and 
olhers like birds, found harmonious place. We also have birds in our 
agriculiure which share somo of the produce and ihis was not such a 
tembleihing when Ihe hum^n population was small, we could afford ig 
share Bui today the situation i5 changing very fast. 1 am sure all of 
yoj recogmse U.. since last 15 years, India is producing 50 million lonncs 
more of food grains Ihan what wfl were produclns 15 years b3i:k. And I 

would like <o think <o 2000 AD. which is noi very far. we mast 
produce flt least 100 million tonnes more of what we are producing today. 
That means, wc musl produce at ie;ist 230 million lonnes of food grainfl 
by the end of this century. Now it is in the contexl of this kind of 
transformalion of traditional agriculture Ihat many faclors are causing 
US concern. En a Lraditional agriculture, as I said, balance is mainiaincd 
belween diverse faciors, also you normally define our traditional inputs 
which don-i cause so much anxiely. But in the last 15 years, all have 
sustained very rapidly. Many of you know that India is the fourih 
largciit producer and consumer of fertilizer nitrogen. Many ecologi sis 
' are reminding us of ihe danget of nitrate loxicity <hal could considerably 
result from such massive use of chemical fcrlihzcfs. We are alto usine 
a great deal of pesticides, about 500 grammes per hectare for the first 
time in our agriculture and again Ihia is a matter of some concern. India, 
I am sure you know, is the second largest muntry in the world m terms 
of its irrigaled area. By the end of this century wc hope to have 1 13 
million ha, of irrigLLtedland^ Ihe largest in the wofid and that again is 
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a cause of concern because it could lead to serious problem of soil 
erosion or loss of soil ferlilily. Now, when all Ihesc problems sriBc I find 
Ihat some friends arc already digging to solve and going back to naiure> 
going back to Iradilional agriculture when we lived wilh Ihe wooden 
plough and we lived wilh soil and manure and that kind of thing. Well, 
IwantroensuievouthatiCisjusinotpossible. We simply can^ I afford 
to go back to nature whether it is Ihe problem of birds and I recognise 
there is increasing problem as the 50 million tonnes of the food which 
we manage Lo produce loday. do maintain a larger populaiion of birds. 
Some of you must have wondered Lhat in India the forests have been 
disappearing rather fast and Ihis should normally have resuUed in large 
decline in the bird population. Such a rapid decline of birds have not 
taken place due to agriculture replacing forests to a significant c>.tent in 
the country. If you liave about 10 per cenL of well managed forces in 
this country we have nearly 50 per ceni of our land mass under crop 
plants and those arc the sources of ecological balance and they, of course, 
also provide congenial habitat for a large bird population. So agricul- 
lure comes in many wavs. but as 1 said Ihe answer simply does not lie 
in going back to traditional agriculture. If we want to produce 20 
million lonnes of pulses, double our production of oilseeds and want to 
produce iOO million tonnes more food grains by the end of century, I 
like (0 assure you thai all this is possible. We hi.ve technological 
poicntial and scientific advances. We have the sources, ^e have the 
world's largest irrigation resources. Our fertilizer industry is coming 
very fast and 1 feel no reason at all why we should not achieve all 
these targets in the next 15 years. Even this year with all Lhe harm thai 
have been created due to somewhat unseasonal rains ifnd people are 
worried, I still hke lo think, inffict 1 am sure, wc ^vill. still end wilh all 
time record harvest of wheal. We produced a botii 36.5 million tonnes 
last year and I suspect with all these limitations we will manage to 
produce more than 36.5 million tonnes of wheat this year. These things 
are moving very fast but the main point is that all this will not 
be possible with traditional agriculture. We have to use pesticides, 
we have to use fertilizers. We have to live with bird problems 
and we will have to find our way and basically al this institute 
by solving various problems by mobilising more of Indian Science 
rather than western science. We need more sophisticated Science, 
we need more sophisticated techniques, for example, in case of insect 
pesis we no longer talk, so much of using Inseclicides alone as we 



have done in past. We d^iily talk abcui irsecl pest managemenl using 
inam pherumones, biologiciil conlrol. cvvp saiiilaCion ihal nie^ns use of 
chcmiciilh which wore unknown curlier. 1 Uon't know how many of you 
know u rcctnl lechniquf apaii from slcrile male icchnique where we 
release sleiile males in Blmnapheie so thai there can be some kind of 
family planning in Insects- Because slerik males are noi so efTeaive 
as iheirnormal counter piiris We are beginning lo uw pheiomones 
; f ihe insect behaviour obslrutling chemicals. Bnl uplil now use ia 
rather limiletl. We put at one aide «>f the field a Gmall cardboard smeared 
wiih a se^ hormone in such minute quanti.y ihal only insecls can 
recognise and thcv duster around ii. We use it as a momtoTing 
mechanisni .0 find what is the right stage for applying inscct.cides. So 
all kinds of snphis.icaiions are coming in, in our baltle agamst ii-scci 
peats and other problems. In .he case of fertilizers, while we certainly 
wili never advocate that Indian farmer should not ^ cfficieMly hope 
,0 substitute industrially produced nitrogen wi.h biologically fixed 
nitrogen using, if necessary, genelically manipulated bacteria which is 
Mmethinsnoi impossible with advances in genctical ensmeenDg lakmg 
place so rapidly. With the ans\vcr to all (hesc problems especially m 
floriculture like the more sophislicrJted science and 1 am happy to say 
ihal [CAR is vcTV conscioua of this. Right al ihis institute we are now 
intheprocesaof^euingup agrc-energy cenire and a school of b^sic 
biological sciences, genetic engineering, molecular biology and bio- 
technology which will tind answer to Some of these problems, of courBe. 1 
know that the focua loday is n«i so much on agricuUure and alihoufih 
agricul.uTe does find an imporlani place, the focus is more on aviation 
wheihcr it is defence aviation or civil aviation and that certainly is a 
recent problem but certainly very imporlanl one. Again I would like 
to think that answer probably will be found not by eradication hut by 
manipuluiions in lechniquea. Certainly birds with iheir evolutionary 
history of perfecLioji in E^erodynamics for millions of years probably 
provide the answer for machine. 1 suppose that is really not the answer. 
But 1 suppose that we must depend upon the control of birds in 
nviation Wc must depend more on their behaviour, more on their eco- 
logy as possibi lilies of these are very ^^reat. We have to tind their 
weaknesses and birds certainly have weaknesses. They have adaptive 
advantages bu. they have their weaknesses too. One of ihe greatest 
weakness, of course, is that they like worms, they like all kinds of dead 
and decaying matter. They like grains and you can change the ecology 
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taking iato condsideratioh all ihe-r likes and dislikea. I feel we can find an 
aaswer I like to think that in this case wc have to study the psychology 
of birds and the psychology as 1 think lie in availability of food-the 
firains. worm, dead and decaying animals and that kind ol thing. The 
answer can lie in ecology and other behavioural sciences. Well I probably 
have-taken more time and I end it here. Once again I welcome all .he 
distinguished guests and I do hope with their delibera.ions we «ill come 
fo some conclusion. 

Thank >ou very much. 
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INAUGURAL ADDRESS 



ViVEK R. S'f^HA 



VIVEK R. SINHA 



I deem it a prfvijcge la be asked to inagurate Ihis symposium on 
"Majiagtmenl of Problem Birds in Aviaiion and Agricultare". Ai the 
ouisei lv,ou!d lite to express my sincere thanks to the Organisers of 
rhis Symposium for providing me with aa opportunity lo share my 

Lhoughls with you on the themt of the symposium, especially on probtems 
related to Avialloiir 

2. As you are all aware, the problem of bird menace which have 
recently been christened with an aciotiym "BASH"' meaning 'Bird 
Aircraft Strike Hajard' has assumed National importance and gained 
awareness among Lhe Authorities, Industry, Airforce and Public as 
well. 

3. The resull of this awareness is the primary reason for tbis 
symposium wherein all concerned have been brought togeiher to deh- 
beratc on this problem in order that a meaningful and effective plan of 
action einerges. 
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4, to Aicforce alone, the cost of damage or loss due to bird 
strjke on aircraft has been estimated iLt be of the ordCr of many crores 
per year. This problem has also been quite serious, in Indian Airlines, 
the accident rate going up from 20 in 1970 to 174 in 1980. In I9ei> 
169 bitd-hits were experienced. The accident rate has recently been 
declining which is an encouraging trend and may be due to the 
increased awaretiess and preventive measures that are being taken. 

5, On April 9, I9G2 an Indian Airlines Air-Bus was hit by a 
vulrure weighing 5 kg. as the plane was taking olf from Pabm 
Airport. A spokesman of the Airlines is reported to have stated to 
the press that the for v-ard pressure bulkhead, "a very sensitive part", 
has been badly damaged. The object of illustrating this recent 
incident here is, to impress upon ihe audience the extent of damage 
a b[rd hil could cause. The damage could be even more severe, for 
example, a S 20 million military aircraft could well be a heap 
of scrap on the ground in a collision with any of the WO odd varieties 
of birds found near The Indian AirHelds. The bird hit could also cause 
valuable Joss of hmnan lives. 
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b. A point 1 would like lo mention here is that we must evolve 
own airworthiness requirements for Combat as well as Civil 



Chief Conironer (R a D), Mini^rry of Defonge, 



aircraft since our operating environment is different. To die an 
example, as per the laid down airworthiness requirements, a Combal 
aircrafi^s windshield is designed to st'ind an impac:t of a 2 kg, bird 
at 750 km./hr. But vulture or it kite more common to India is much 
heavier and can easily shatter the plexiglass. The real hazard actually 
lies in bird ingestion by the engines resulting in flame out, 

7. Jn our country, according to newspEiper reports, Indian 
Airlines on an average sufTer^h 6 to S hit^ a month. Between January 
1, 1932 to April 30. 1982. a total of 31 bird-hits arc reported lo have 
been sulfered by Indian Airlines aircraft s. This include ti on Air-Buses 
and 12 on Boeing 737s. 

8. In respect of Military aviation also the Bird Strike problem has 
been of great concern and 1 arti sure Air Marshal P.P. Singh will touch 
upon this aspect in his Key Hole address, 

9. An analysis of the bird hits indicate that most hits occur 
during take-off or landing especially as the plane makes a turn 



lo alifiii with lunway. 85 (o 90% of the ^1rikc4 are below 2000 fi 
BirdSn a$ you art aii^rc. can be broadly divided iiilo (a) Soaring birds 
such as pariiih kites iind Vuliurcs 3rd fb) Non-Sciaring birds such as 
Partridges, Pigeons nnd Ctows, Of Ihe several Soaring birds, Vuliurcs 
and Pariah Kiiea have so far bton known lo cause most of the major 
bird strikes, 

10. The Auronaulrcs Hcscartih and Development Beard, which has 
htcn conslituled lo promote Research Devdupmenl aclivliies in the field 
of Aeronaulics on a Nalional Plane, ha$ been actively promoting research 
schemes, having direct application in combating the very serious problem 
of "Bird Strike Hazard to Avmiron" faced by both Civil and Military 
Aviation. The various important pmjccis promoted by the Board on 
bird Birikc hazard are : 

(a) To combat the problem of bird hazard, decision has been 
taVen by the Government lo constii'ute Air Field Environ- 
ment Management Commiilccs (AFEMCa) covering alF the 
Airfields in the country, headed by Stale Giivl., Sei:relarjeE/ 
Divisional Commissioners with participarions fcom Civic 
Auihoriries, Alrforce, Airlines, Airpotl Authorities and 
Scienlisls, The AptMCs have sladed funclioning and 
this ha$ brought ahou[ a much closer inlcraciion between 
the user services who are facing ihe^e problems and 
executive authorities who have (o tackle Ihcae problems 
since many of the measures have to be taken outside the 
airfields- Of course, there is considerable scof>e for 
improvement in the functioning of these Committees. 

(b) One of the important reasons for the birds being attracted 
to the vicinity of ihc: Airfield is environmental pollution 
in and around the Airfield. The silualiou gets aggravated 
by unauthorised slums, eating places, butcheries and 
injudicious garbage/carcass dumping in the vicinity of 
airfields Towards idenrifying these problems, a project 
for Ecological study of Bird Hazard in Agra and Ambala 
aerodromes WhIS sanctioned by the Aeronautics R. and Dr 
Board al a total cos! of Rs, 501 lakhs to Ihe Bombay 
Natural History Society (BNHS) in !9fi0 and a com- 
prehensive report has been issued- Two major recommen- 
dations were made by BNHS in respecc of Agra and- 
folJow-up action is being taken namelv : 
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(f) Modernising (he public slaughter house and effective 
banning of illegal slaughrer houses 

(iil Cejitralrsing s}KinnJng of dead animals and setting up 
of a large aviary to clean up skinned carcasses, 

(c) Following Ibe outcome of Ihe initial study on two aero- 
dromes, the study has been exlendcd to cover 20 more 
airfields of inicrc-'vt Ui Civil and Military aviation and the 
results of the study woufd be brought bcA>re the respective 
AFEMCs for priority ini piemen la lion r 

<d) BNHS have obtained encouraging results in iheir endeav- 
our to evolve standards ^o's identification of birds from 
their feathers, i.e., the remnants available after a bird strike 
which provide clue to the bird species. SimuJtnneouisly^ 
6^JHS are also engaged in the preparation of a booklet on 
"Problem Birds in India'' as part of their project, which 
would be published shortly as a AR and DB publication. 

(e) As regards the progress of BNHS investigations at 
specified airfields they have afready begim their studies in 
Delhi, al Palam and Hindon airfields, us well as at 
Santacruz, Bombay, witfi field observations upto 25 km 
radius of the airfields. One of the major Vulture/Kite 
concentration area in Delhi is the Timarpur Sanitary 
land fill where [in average of 35 tonnes of animal garbage 
mainly from the slaughter houses of Delhi is being dumped 
everyday I understand that around Rs. 15 lakhs is being 
ipent by the Delhi Municipal Council alone, fot garbage 
dumps and the studies have revealed that Pariah Kites/ 
White -backed Vultures/ White Scavenger Vultures get 
ailracled on the garbage in ihat order. It is opined that 
construction of a modern slaugbier house, as in Bombay, 
would lessen Ihe bird problem- In respect of Bombay. 
I understand, though it has a modern slaughter house, the 
presence nf a sea coast adds an additional dimension to 
the problem which needs to be thoroughly studied. 

(f) Concurrently, AR and DB had sanctioned a priority pilot 
project on Population Reduction of Vultures and Pariah 
Kites/with Ihe limited objective of reducing bird menace 
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during the Republic D;iy flypasts. lARl as a resuir of 
Iheir studies ftjivc been able to idcnlify a loxicanin which 
when Epp[red in low doses under conlrolled condjiiona 
couM acl aa a bird repellanl. This project has largely been 
confined to controJJed condition and the approach haa to 
be discussed in depth, 

(g) AR and DB is also pursuing with lARl, a project which 
involves invcsiig;itJon on Non-Toxic approaches to Bird 
control. This project has been rccenily Banciioned lo lARl 
atacosiofRs. 7,4 lakhs. Here again, the general impression 
one has, based on studies already condncfed abroad is 
thai Jhe birds bcI u&ed lo rhc control mcjisures over a 
period of time. However, I feel if we could idenii/y a few 
non-toxic approaches jind keep changing them periodically, 
we might achieve consisleni results. I would sii^gest that 
Ibis problem may be discussed in ibis forum and concrete 
pbn evolved. 

(h) A documentary film has been made by the Films 
Division of ihe Ministry oflnformaiion and Broadcasling 
on this problem. This film would be very useful in 
educating the pubhc on Bird IJa^ard and in ensuring 
that with proper eJtication the environmental polJuiion 
leading lo bird congregation is reduced and an awareness 
created among ihe public on this problem. 

. 11- 1 am indeed very happy lo be associated with ibis Symposium, 
This is a commendable efl^ort by /ARr, in particular thai of Dr. R.A. 
Agarwal. in bringing together the scientists and Icchnologisis in ihe field 
to mobilise effon* towards combating the problem of Bird Menace lo 
both Aviat[on and Agriculture. This is the first time that ihe problem 
of Bird Hazard is going to be discussed as a common one for bolh 
Aviation and Agriculture, and I am sure, mutually beneficial approaches 
would be evolved. I feel that a chmaic has been created now, wherein 
problem has been ideniified wiih reference to Indian environmental 
conditions, li is in ihe hands ofthe scientific communiiy assembled 
here lo make a review of all actions laken so far. analyse ibem and 
recommend suitable long and shoriicrra actions which would result in 
gceally reducing the bird hazard by suitable control measures. The birds 
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hnvc an important role in Nature and el i mi naiion cannot be an accep- 
table soriition, 

12, I have now much pleasure in declaring this Symposium open. 
1 wish the participants many hours of fruitful discussions and success in 
iheir efibrts to find satisfactory solution lo the bird problem relalcd lo 
Aviation and Agriculture, 
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KEY NOTE ADDRESS 



Air Vice Marshal P.p. Singh 



Dr. Agai-wal and olhcr distinguished gucKls, 



Tt zs ^flh 1. grcfll sense of pride lli^l I slanU here this momina lo 
speak on Ihe subjecl of cai;i^ir>n of birds wilh aftcrnfls in flight or as ;ve 
in the avi.tion circle c^n il, a bird slnke. [ .m v.ry gralcful ,o y^u Dr 
Afiar^v^l :ind .o Dr. Bha.,,^&-.r aUo for organrsiiip .his Seminar by 
which (he Air Force and ihf Civii Aviation will sreaily benefit. 

The problem of bird striko ^ffeclcd ihc avJatfon which in our 
country is not very l^rgc ^nd, (hcrefor., the public as well .s .he e^r^ris 
on bird conlrol working in oi her spheres only have a hiizy iJc;. The 
flTTi, of my talk .his nioming wilj be .0 foca. the attemion of ever- 
yone on (h,5 very grav. hazard that is faced by everyone who flJes in .he 
aircratr. 

As seen in .he film sirip. a bird s.rrke mild mean lo.al loss of a 
modern figh.er -.ircraf., .he cos. of whkh in 1979 A^as upward of Rupcts 
lUOmilfioz-s andi(. co.^t today would be i^pwnrd ofRupi:csl4 erorcs 
due to cscals.ion of prices. We do not know if the pilot survive. 
Perhaps not, because of rhe paucl.y of lime .r- ciecf. The co.. of human 
[Jf^ IS beyond caicuialion. What is on the other side of .he balance 
stieei. Asmaffbirri. A lone seaguH, The damage du^ to bird strike 
■s no. the sole province of .he f.BhCcr aircraf.. Civil airlines suffer equ- 
airy at ih. hands of Ilic birds. My aim h not to give you all .he 
de.ni. of )ho bird-strike .ccid.n.s but. as stated earlier, to show the 
problem in sufficient dciail, so .hat ii may stimulate you in your respec- 
tive reseflTch programmes to invent suiMbJe menus lo overcome U. 

The first recorded bird s.rikc ncciden. in l.A.F. took ph.ce on '>7ih 
January, 1954 when a Da ko.a aircraft suffced a bird lifike while o« I 
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routine flight Since then, we, in the l.A.F* have been looking at this 
pioblera from all angles to find ways and means to avoid bird strike 
damage. What I am going .0 say today is the ou.come of this research 
nnd the experience of other Air Forces of the world. For instance, the 
film that you saw was from R.A.F. (Royal Air Force). 

Why do (he bird stiikes lake pUce ? 

The question is very basic if we unders^Lmd .he hear) of the probl- 
em . From lime immemorial, .here has been a tussle for supremacy 
between the forces of atUick and the forces of defence. With the advenl of 
radar and .he missLlc..hc forces of air aHack can no longer go unchallenged 
by .he force of air defence at higher levels with Icpst warning lo the forces 
of air-defence. This .hey do by the e;irlh so th:it the radar csnno. pick 
them up as shown Inihe slide. By so doing, .lie flytnp which some 
years ago w,Ls above the heighis ii. which the birds flew, has now come 
into the bird layer The nest pioblem is .ha. the human eye, under the 
hc&l conditions and dirLClly looking at i., cannot discern 4 vulture or 
'cheel' at a dislance of 1.5 km At a speed of 900 to 1000 km per hour, 
which is the penetration and combat speed oT j modern aircraft, il njeans 
only 5.5 ■seconds, Recugniiion lakes l.I sec., reaction .ime 2.0 sec, 
control application .jikciO.J sec. and .he pa.h devia. ion by the aircraft 
2,0 sec. Then there is ihc problem of the ever increasing cockpit work 
load on the pilot He i^ getting less and Ic^ time to keep a look out for 
the birds. Roughly 40 per cent of .he bird s.rikes lake phice during 
crosscountry or ihc transit to tjirgct phase of ihe flight which coslwise 
consumes more money than the remaining 60 per ceni of the bird strikes 
that take place on the circuit or near an airfield. One may well ask 
ihal speeds on .he circuit are no. very high, why can't the birds be seen 
and avoided ? Tlie answer is that during lake olf and initial purr of the 
climb nway, during approach and landing, the speeds are very low and 
.he airframe H the engine, the controls considerations preclude the pos- 
sibility and desirability of huge flight path deviation. 

Which species of birds «re responsible far the Rreatest number of bird 
ilrike accidents? 

Although there arc many species such as pigeons, parrots, crows, 
partridge*, owls imd bats tha. have citused bird Slrikc accidents, our 
s.atis.ics show that quanium wise, as well as frequency- wise, we suffcf 
the mc^Bt al Ihe bunds of ihc vultures and the 'diecls'. The pariuis and 
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crows are Jighl birdsr For Lheir weight and size rbcy'are very sttong. 
They fly from ihcir roost mg pljtces Eo iheir feeding pTdce^ en muscle 
power ;iiid Unlike tJie hejivier birds do not take ihe fae3p of ihtrmal$. 
They have (ixed feediog und roosting grounds aaij go out in ihc moiuing 
and return 1 11 the evtning at almost a fixed time. 1 1 lakes them about 
ifZ hour to vacaic (Tic airspace during dcparfjre and arrival The ciow 
and parakeet flight level extends only up to about 30 meters and the 
danger from them is only during ihe approach for landingand climb 
away after take ofi". Fortunately, we mu^t not have loo many parakeet 
HUd crow strikes, perhaps because it is easy for us Eo avoid a take off or 
a lauding during the crilictil 30 mmutes in the morning and evening^ 
Moreover, a stray hit by these birds dues noi produce too grave a 



The second set of birdst which we find more dangerous, are vultures 
and pariah kites. These are scavenger birds who live off the garbage 
comprising meat waste etc.. produced by the human beings, as well as 
dead animals- Since they j^re big^ heavy and have to locate food, they 
have to take the help of the thermnls for gaining height both for transiting 
from one place to another ae well as locating fopd. Also^ after feeding 
they soar, pt^Thaps it helps digestion. The 'bird layer* lor vuliiirei and 
pariah kites enlends normally up to 1000 meters but they can be found 
even a [ 2600 meters jnd 3000 meters. Since most of our filing is in 
this layer, vvc suffer most damage at iheir hands- As explained earlier^ 
the pilot is not able to lake an avoiding action and ihe bird does not get 
out of Ihe path, because they are looking al the ground and do not 
wpcct other flying objects to collide with them. 

Why da 60% of bird elrlkes tak« place ob (he eircnU or near the jiirfields ? 

There are many reasons for ttirs but I will slate only a few impor- 
tanE ones. 

Firstly, the air iraflic density per unit volume of air-space is 
highest at and around the airSeld because thai is where all IheflighEs 
starl from and after an eKercise converge for landiug^ 

Secondly, most of the airfields arc near popubtion ceniies- Pariah 
kites and vultures are sCLivenger birds, and live off the garbage, butchery 
waste, fish and poultiy dressing waste and the dead animal industry such 
as i[.nnery. Thus their conceniraiiun per uiiil volume of airapace is 
highest near the big towns. 
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Solution : 

My aim was to highlight the problem which I hopn I have been 
able to do. For soluiion. we look to this diitinguished galhering. Wc, 
however, feci thai Ihe future aircraft w] II fly at faster speed and the 
cockpit woik-load on the piloi will be even more- Thus it will be more 
difficuh for the pilot to avoid a bird. The only way of eniuring safety 
against bird strike ac:ci dents is to ensure a bi^d-free flyil^g Lnvironment. 
This can only be done by : 

(a) Ensuring that our population centres near which we have ihe 
airfields are garbage free. 

' (b) Industries based on dead animals, such as tanneries, are re- 
organised in such a way thai they do not stay as the source of 
food for these birds. 

(c) The meat, poultry and fish dressing and selling indiistriesj are 
reorganised in such a way that they do not attract the birds. 

(d) Some sort ofpopalaiion control is enforced on Pariah kites 
and vufiure^ &o that withoul up^fititig the ecological bal ante, 
they stop being a danger to aircraft in flight. There are 
ihemiciils that will perform such a job. if applied carefully, 
These should be considered. 
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ADDRESS- 

Db, Br Vpnkatraman** 

Dr. Jiiin, Air Marahal Singh, Dr, Agar^val and friecds— I would 
like It) break away from ihc liadiliooal marLaer in which iht subitci ha& 
been dealt with so Tac. Managerncnt of problem birds coinprise arfa^ 
where research has lo be conducied, biudic^ haye lo be made Laking inio 
consideraiion, the rccomnicndaiions ihat h^ive already bcm made- I 
would like [o nienlion ihut in ihc field of imptemenlsEion, all of us 
should dc^dicaTe oursclvc!. and evolve BiTalegics. 1 am one who is opposed 
to killing the birds, for (he reason Ibat they aie aot alone respoDsiblc 
for (he problem. We have entered into their domuin and we want lo 
iOTt ou( problems ia Ehe best manner Ihai wc cjn. Wc waniiohavca 
very limiled area free cf biids. After all The fo(al sqi^are kjfomeiers thai 
all airportE piLi loge(heT cover is very limited. On Ihe civil side, you 
have B5-W airports of which cidy 40-45 are being ac(ively utilized. On 
Ihe defence side, i don ( want lo mention bat it can*[ Ije of (he order of 
200, U has been less (liuu JOf), >Jow> if we would think of these isolated 
problems and deal wilh ihem in dcplh, at (he end of the process, wc may 
ariive at some specific recomnicnda(iona. Unlike agricuiiure, civil 
avia(ion has to be treated on a quite different fooling. Because in 
agriculiuTc, it is the problem of 'living with (hem and letting tbem live*. 
In the case of civil aviation, wc don't want them to iive in (he piemises 
where we arc living. There is a total difference jn the approach. We 
would like [o keep the bird away from airport, say, at the distance of 14- 
J 5 kilnmeleis, I, therefore, would not waste your time. On the other 
hand. 1 would like to look forward, in getting retomrnendaiions from 
you ELS to what we should do at the jm piemen (a lion stage, 1 arn Chair- 
man of the Comn;iftce of (he very senior officials and non-olEcials who 
are constantly engaged in the (ask of recommending lo Government what 
the various measures are and wliich should be taken in order lo solve 

•Adnplrd frmn the recorded ipG«h of Ihe ip«&h«r. 
*'ScciDlar)i, MiolVry ofl'diriini and Civil Avittlon, 



II 



tliiG probrem. A number of people tave spoken aboulastohow this 
problem is (o be sorted out and a veiy elusive ditpofition has hten given 
to ug. Many acbotars and people of eminence are here and will speak 
to you. I would like lo tome to &cininar at ihe erd and lisle n to ife 
flummalionof (he rccofnmendatioiis and would like lo hope ibnt with 
me as the Chairman, in the course of couple of years, at leasi, we wjii 
implement 50% of the recorametidations to be implemented. Very oRen 
it is said that Funds are constraints. In my judg^imenl. funds will nol be 
a constraint for the reason that our losses (in tcims of actual repair 
losses) in Indian Air Lines alone will be of ihe order of Rupees 2 
crores. And in respect of losses by their revenues it i5 Rupees 6 cores. 
So, I always request Indian Air lines lo provide Rupees 6 crores plus 2 
crores in order lo look after the birds. Wedon^twanl lo show Rupees 
111 crores of profit in order to show that we are dm ug very well. We 
would rather provide thdt money in senling this bird Tneniice. I don*t 
want to use (he word bird me imcc slriclly in Ihe sense lh;iUhey are damafi- 
ing us. We are enter mg in their field, Wc should allow them to fly in 
(he air. it is nol possible (o ciiminaic them It is possible to contain 
(hem away from our airports Within (he Air India and Indian Air 
lints, I am sure you should he able to ge! cogp:e of crores of rupees as 
grant from them, i should give lo you not radical reconimendaiioas 
lo mark high frequency dispersal Ecchniquts and laser techniques, cic , 
which will not be implemenlabie 1 wonid like you people to make 
specific, concreic and practical recommendations which 1. as Chairman 
of Ihe commiltee ivould like (o mipJ^^ment. 1 would nol like to waste 
your lime but like (o listen (o ihe eminent people. I am an imp]emen(a- 
lion man and 1 will be very happy if I am able to implement your rccom- 
mendaiions. Some of you would have to look forward ^0[nething also 
from it. Since we are running short of lime. I like to cut-shori my tulk. 
I like to join at the end when yon come up with your lecommcirdatjons 
and then I lake I hem home to study Ihem. Thank you very much for 
giving me this opportunity. What has made me so happy and delighted 
is that all the fop scientists of the coiin(ry have assembled here to solve 
this problem. Please go back with ihe feeling that there is one i,c,, civiT 
aviation side which js totally receptive to your recommendations. If I 
fail lo implement your recommendations it is due (o reason beyond my 
coiKrol. But I am sure thai there are lol of things within my control. 

Thank you very much. 



J9 



MANAGEMENT OF PROBLEM BIRDS TO 
AVIATION AND AGRICULTURE 

R. A. AOARWAL 

Respected Shri Sinh^. Air Vice Marshaf P.P. Singh, Dr. H.K. Jain, 
disliTiBUJshed scienTisis, delegaics, and parcicipunls, I would like lo place 
some of mv views for the w who are deeply concerned with i he problem 
of birds, also on tbe needs and objeclives of organising ihis seminar on 
"ManagcJiicnl of Problem Birds in Avialion nnd Agricullure". 

Bird IS a word which is iaken wiih a smile. Common man 
understands il ai a syirbol of "Freedom and caiefrci:ness". Tho birdii 
have always occupied an imporlanl place in human lif^. Poets, arlisls 
and naluralisis have adiired rhcm. We have oflen beard ihc $ayrnE 
"Singing happily as a lark". 

The birds have beer classified into 29 orders spreading lo 154 
families. There are S6C0 known species of birds in ilie world . Oul of 
them 1200 Apccici grouped in 70 families and 2(1 orders ore found in 
India, However, nearly 4(10 species of birds are common both to 
Agrieullure and AviaTion- 

In India (fie scientific siudics on econiimic ornilhology i*cre firsl 
started in 1905 at this Insuiute by late H.M. Lefroy. The firsl publica- 
tion on birds "food of biids in Agriculture" came oul m 1912 from ibis 
iDslitute, Ilwas later supplemented by T.B. Fletcherand CM. Inglis 
by publishinB ii series of ajlicles on hrtme common Indian Birds during 
1922 Ici 1924- The bird problem particularly abouJ the parjkeel has 
Bieacd agricuHural scicniisis for a very long (ime. Mnnia [Esiritda jp.). 
as the name goes ^s a veiy small bird. If is capable of eitracting grain 

Headi nivJiion L>f EnLomolciB^', Endiiin AplcuLCUrdl Etdcarch tikiMlcilflt 
NewDelhi-110012. 
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from wheat plants while the crop is in the ripening stag^. Il is a sight 
loseethis bird picking out grain frotn ears while siding on the plant 
without much bending ii. 

The economic ornithologist identified the bencficfal and harmful 
birds. They siudied Ibeir behaviour, food habits and ecological changea 
of the life syslems of birds. However, the birds form an imporlanl 
component in natnral balance. Several bird species help in polliniilion 
of plants and dispersal of jeeds. Thelypi&i] example is the dispersal of 
the mulberry plant which helps in checking |he erosion of canal banka 
and ihe spread of sandal wood seeds. The wide dispersaf of comn*on 
and lanlana weed are also attributed lo birds. Inseciivorcus birds predate 
upon insect pests and effect natural bioiogical coniroL It is possible to 
mnltiply the population of useful birds in certain areas by using artificial 
bird nests. Among ustful birds, drongo destroys large number of larvae 
and beeiles found on crops. They can be uliliwd [o limil ihe popula- 
tion of injects. Thus birds have an important role in overaff strategy of 
integrated pest management. 

Unlike other animals, in birds food consumption is directly related 
wiih body weight, temperature and their physiological conditions. The 
recent past has witnessed many changes in bird habitats. There have 
been a largz Bcatc deforestation. Besides^ many forests are getting If as 
dense and humid. These ^:hanges ia habitats of bird fauna has alfccTed 
Ihcir bch.iviour, life patterns, a shift inibejrfood habits and possibly 
migration toother congenial areas having abundant supply of food. 
Besides Ihc fast urbanisation, bringing under plough vast areas not 
culiivflied earlier have greatly aggravated the bird problem. 

The green revolution has made an impact on (he cultural and 
economic life of people, wherein food habits have changed and standard 
of living is jIso raised. This period has witnessed a tremendous incrcflsc 
in inter -and intra-nalional movement of people as tourist, for trade and 
through air. This has created many other problems. One of them la 
ihat loday we are caught in a situation where animals which were a 
lourccofjoy and were considered ofliltJe significance have become n 
iiourcc of great concern to farmers and pilots. 

Thua Iho ur>!c to produce more per unit nreii and per unit lime 
IiiiB brought m*ny problemi. To protect cropt from Inwcl dHniA|fl 
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more ioseclicidcfi have been used. The JDCreased u« or insecticides lias 
resulled in cnvironmenfa] pollution, heallh hazards. IcillinB of mm- 
targel aninidh and finnlly it has created an imbalance in nature. Siirnlar 
chain le miction h CIS liik en place incase of birds hazardous to aviaiion. 
The great increii^f in the consumplion of animal I fond in big cilica has 
resulted in the explosion of population of vultures and pariah Vilc^. 
Today, Delhi alone has appro xi ma lely 22000 vultures, in addition there 
ia an unknown nurnber of pjiriah kites also. 

The obvious quesiion ariiM do we really need this huge popula- 
lioDof vultures and pariah kites for scavenging food wasl« ? Is this 
population not a di-nger to o».r environment? Is it not causing an im- 
balance in nalmc by their pieponderi,nce in biosyslem 7 Tins unprece- 
dented LuL^rcjsc in vulture and pariah bile populi.lion is certainly a very 
serious matter. They are a very great threat to the safety of pilots, air 
Dassensers besides loss of air crafts. The magnitude of problem c^in 
be judged from the fact thaiihere have been 3^ bird hiu from January, 
]9S] to April 19S2 i.e.. on an average one hit per 11 days. Besides 
between 1977 to 1979. there were 213 mishaps. Delhi had 36 hjis, 
Bomb^iy 21 and Cakmla had 13 hits in the same year. During the last 
1! years, i.e-. between 1970-81, iht lAF has had as many as 300 bird 
strikes. 

Similarly, several estimates on loss by birds to food grains and 
fruLia have been made. Bui none has so far b<cn able to give a correct 
CBlimate of loss caused by them, According to these estimates the loss 
by birds range from 5 to 50 per cent. Therefore, there h a need lo 
study the losses caused by the birds under Indian conditions to food 
grains und perishables etc. 

The management of birds by various methods e.g., scaring (hem 
by guns, beating of drums, use of acetylene guns, netting, monipulalTon 
and cultural practices, use of electric perches, pyrotechniques, bioacous- 
tics, use of chemicals and sticky substances, stupefving and frightening 
substances (broadcasting of 4 aminopyridine baits), repellents and detcr- 
caU etc., have been suggested. But most of these studies have given a 
very limited success. There h therefore a need lo have intensive 
researches cs\ such parameters -.i^ this will be a very useful component in 
Ihc iniegrnled bird managcmcnl system wilhout rciorllnfl to killlni 
them' 



LH4 



t^ 



If 



*M^* 



The problem of bird management either for agrfcuKure or for 
* aviation TS not simple as several biological syslen^s are involved, all 
reading in opposite, di recti otis.- 

I may put ^ points for the cotisideralion of the disEinguished 
participants : 

1. Can we suggest the reduction in the present population of 
vultures and pariah kites by 50% to reduce the corresponding 
possibility of hitting the aircrafis. 

2. Could we have a strong legislation lo remove aTI garbage 
dumping grounds away from air funnel. 

3. We may also have a strong legislation to the effect thai no 
animal or food waste is kfl uncovered around the airporu. 

I hope all these poinis wilf be discussed during the course of the 
deliberations in the seminar. In the end, I aho welcome you uU to this 
seminar, which will certainly generate many niore jdtJis iuid will serve as 
a guideline for future work and suggest ways and means to face [he 
present proble^n of birds. 

In the end, I may suggest ihat the subject of bird science particul- 
arly in relevance lo aviation is still in its infancy in India, This is 
probably the first attempt in this direction wlien ^CTL-ntiscs ofso many 
disciplines are participating and presenting their experiences in thr: form 
of papers. These contributions will be of immense interest and scien- 
tific value. Therefore^ n\\ the papers and the discussjnns held in thii 
seminar should be published in the form of a book so ihat the informa- 
tion generaied in these two days is communicated lo future workers. I 
offer all technical heJp for it^ publication, if only sources for funding 
Ihc publication are found out. 
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BIRD STRIKES TO AIRCRAFT AND ASSOCIATED 
HAZARDS AND PROBLEMS REGARDING 
THE SAFETY OF AIRCRAFT OPERATIONS 



H. B. SlNOH 



iDtrodnctton 



We have, by now realised that ihere is very lidle (hai the pilot of 
a heavy airliner can do lo avoid an unforeseen collision with birds. In 
fad, birds and aircraft have collided ciubing damage alniosT fiom the 
beginning of avfution. Jn early days airciaf! flew at low speeds and 
birds could at times be avoided or (hey could gcT oul of the wjiy. The 
lirRt recorded fatal aircrash oecurred in 1912. Since iheo. 9S both the 
speed of alrcrafLs and number of flights have increubed, so have the 
incidents involving bird strikes- 

Study of vital statistics records reveiLJ that there were a total aumber 
of 3028 bird-strikes over the world in 1970, Of these. 60 per cent occur- 
red to engine and engine Co wUug, 1^ percent to fuselage, H per ceaf to 
windshield and 3 per cent to nose. 

Considering the dislribnlion by lime of the year, data for the last 
4 years in Fig. I and 2 (see on ne* I page) shows ihat the number of 
bird sti ikes per month to Indian Airlines aircraft was the highest in 
October followed by August. This mainly depends on the species of 
birds and'fheir abundance in the vicinity. The height-wise dislribution 
indicates thai upto 75 per cent of all the strikes to Civil Aircraft occur 
upto 60-96 meters. In U.K. this figure (l%6'7l) was £6 per cent upto 60.96 
meters and in India 76 per cent of strikes occurred upto 152.4 meters, 
AGl. Again considering disLribuiion by flight phase, I he world data 

DirKior. Piahi Sjifcry, onfcc ofDIredor Goncrii Civil AviaTJim, R, Kj runm, 



shnws thai about 45 per cent strikes occur at the lime of liindfng, 38 
per ceni during take-olT jmd 14 per cent during approach. 

Once again, considering the distribution by air-craft speed, it will 
appear that in cjvil aviation, most bird strikes occur at rcfativdy iow 
altitudes, with aircraft flying well below their cruising speed. A general 
speed-wise distribciiinn chart will show maximum number of strikes 
(25-30 per cent) between »0 and 160 knots. 
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Fig. 2 BJrd Strike inf^Lcni'^ in ln<ria iIiiriDg ycnra \977-\<rS\ 
The problem birds in the context of aviation in Indin ate mainly 
the while backid vulture and the Pariah kite. The vul I urea arc not 
known [0 nltJicii the ilrcraft bnl their bulk mokea them much iJnw lo 
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avoid Ihem iind h^vs bren involved in many serious strides. The purpose 
of Ihis paper is to promote srrfcty conscrousncss b>' poinirng out to some 
flspects of bird-strike problem. Fig, 4 to 6- 




Fig. 4 Damage due to VijlEurc sErikra cm 
aa arrcran cockpit wiod ^crrcuBi 
S^nla Cruz, Bombay 



Fig.S DamageoD Jitcrafl propeJier due 
to Bled colllaiori. 
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Fig, 4^ Binl hll dftnufiB on nou coiu of VT-BAK on fl-9<<l %l AfTH 
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Bird Proofing 

The seflTCli,is 'ON' fL^.on-boardequipTnenl TO dispense with birds, 

Whal ^e exactly need is to coovev ihc message "Gel out of my way". 
Now this appears to be a rail ordtf. Such a device has to be effeclive 
on birds of all species under all condilronB, has no harmful effect on 
buniana, causes no adverse affect on siiTerafi perform since, be read'ly 
installed, operaled and mainlained and, above all, be of reasonable cost 
and wcigti^ 11 is unlikely that such a device will be available in the 
near future. On board lights have been tried with some success. II i* 
not known whether birds ihat avoid aiicrafl do so because of the noise, 
the appearance, the speed or the general un-naluralness of the aircraft. 
At any rate, it seems logical thai conspieuouj; birds would get more time 
togctoutof the way. The pre$tnce of strong lights on aircraft would give 
the birds more lime to deLeci and to aniicipate iLs flight patli. However, 
there is no proof that use of air borne strobe lights reduce the number of 
bird strikes- Two comparable airlines "Flying similar equipment lo 
indentifical airporlj" were reported to suffer different bird damagca 
against airline using sirobe lights which paid much smaller repair bill. 
Some special coloured paint on nose of the aircraft also may make the 
aircraft conspicuous to the birds from a disiance, giving ihem time for 
evasive action. On board, laser has also been Uiedr More research h 
clearly required to determine the usefuinLSs, safely, technical feaEibilily 
and costs of an on-boarij laser warning device. There is no doubt thai 
microwaves aEfecl birds at short range- Bui, to be effective, an on-board 
microwave source would have to be exicrmely powerful. For Ihis reason, 
this idea loo does not nippear feasible ai the present lime, 

FrereDlive Aclion 

We are all aware of the fact that the main fnctors that cause birdi 
lo ilock around the airport are food and water supply, roosting area and 
migra lory stopover. These factors are largely controllable. "Anli-blrd 
opcralions'' on and near ihe airpon fal! into three general categories. 

1. Dispersal of the birds lo reduce their immediate hazards to 
aircraft. 

2. Scaring Ihc birds out of Ihcit established roosting and nesiins 
areas so llml they will noi return. 

3. ALterallon of topography of the area (o reduce lis allrtctJ- 
vcnou to preient and future genDraiioni of the birdi. 



Mo5t dispersal methods affec! bird's faculties of si^Iil and heflring. 
Birds quitkly beciime accm^lorned 1o frighfeiiLng siimirfi that there nrc 
no real danger To preveri ihis habiluarion, (he slimuli have to ba 
changed often or rcinfniccd by olhir means. Birds are hard to fcol. 
That is the main lesson man has learnt from his many attempts to frigh- 
[pn Ihem, Temporary iuccetsfiil results can be obtained by eji hi bit [rg 
stuffed birds in abnormal pos[[Jojis. Encouraging results were obtained 
from New Zealand where corps of black-backcd GuJJs were nailed on 
boards. This elimin^led gull flockg. L'sually effects lasted for as long 
as the corpse was reasonably tidy ; abont fhree monihs. 

Some accoustical scaring methods have been nsed These: include 
U) ullra-sonic sounds lb) non-natural sounds (Clang hangers etc) 
(c) natural sounds (e.g. taped distress calJs of birds) and synthetic 
sounds fc\perimeniaJ!y developed sounds). Ultra-sonics had Jillle effect. 
In fact most birds can not hear ihera, and if they could, these high fre- 
quency sounds would nipan little lo them and even if it did mean some- 
thing, it^ use over a Jiirge area would be impraclicar. Recording of 
distress caifs is not easy and often requires a lot cf patience. The 
system must include studies to deJermme 0) what species cause what 
problem, ar whiit tim. of lhe year and of .he day (2) what calls can he 
used to scare the birds and how they can be obtained O) the mimmum 
quality requirements in bo,h taped calls and the pky hack equipment to 
obia.n satisfactory results (4) the b.st way and rate of broadcasting 
(51 the best additional sifm..lus lo reinforce the effect and (6) what can 
be done to prevent habituation ? Cfearly. much R&D effort is 
requjrcd and fin^J results ^ay be well worth the ]nv<.s.menl FinalJy 
combined visual and accouslical methods like pyrotechnics, setting up 
models of birds of prey (visuals) and a radio controlled nicdel aircraft 
have been used^ A, mobji. aggressj.c, imaginative and persistent patrol 
group ^,11 be abfe to get r,d of most problem birds. The elimination of 
a local b:rd problem by eradicating aJl existing birds wifl, from a practi- 
cal point of veiw, b- only a stop-gap arrangement, because other birds 
from the vicinity of airport will soon move-in. 

Habitat MaBipulaHM 

The "lethod which is most eft-ective in the Jong run is nlteralion of 
the ecological condriion of the airport and its surroundinoi to make the 
area less Bttractive to the bird*. The stud Id conducted by tho Bomhjijr 
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Natural MiMory Society will suggest ways and means lo change the eco- 
logical conditions of t>e problem areas. Howcvcir major airports 
located in bird-rich areas will continue lo have bird problem even when 
all possible habkat changes have been implemented. This residual prob- 
lem will be relatively small and the remainmg birds can be driven off 
more easily because fewer aiiraciions are available and cffcciivc dispersal 
techniques have been developed. At best, a bird dispersal team, or 
alleasi some bird scaring capiibiliiy will siill be needed for maximal 
flight safety. 

The most common obstacle to any ecological approach is lack of 
funds or rather, a lack of proof thai cosfly changes in the airport habitat 
will pay in lhe long iujIp 

Meafiores Taken to Fight Bird Problem 

Recognising the severiiy of the problem, a high powered Bird 
Stride Committee has discu.'-^ed the problem in delail and a number of 
decisions have been made. On lhe basis of dais supplied by the concer- 
ned agencies, il was decided thiit Delhi. Bombay, Hyderabad nod Tri- 
vandr urn be regarded as High-bud-strikr- hazard iiirllcfds while Miidrns 
and Bangalore at medium-birdhazard airfelds. It was decided to take 
up the following work on priority :- 

(a) Cutting of grass 

(b) Spraying of inseciicides 

(c) Spraying of diesel emulsion. 

(d) Sodium Vapout Lighting for apron and Mercury vapour 
Lights for car park ,treas. 

(e) Incinerators for Garbage 

(f) Shooting. 

Whatever be lhe details of a particular bird control programme, 
cooperation between airport personnel and the ciiiicns is essential. 
Workers on outdoor construction sites often contribute to the problem 
by leaving scraps of food Such things even airpoit officials contribute 
uninienlionally, Ti is essential that these practices be stopped. 

Cooperation between airport jncnming and lieparung aircrnfl hfli 
to be developed. Monitoring and informing large patheringB of birds on 
or near nirpnrtB lo pilot by the tower and where posEJble and fldvimblfl, 
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Tbe aircraft may be directed to use differeni runway than the one 
selccled. l 

CondiisioDs 

An cfFeclive bird haijird rfduciioo prograinme should be andet- 
taken wiih objectives ro itiininiise Iheday-io-diiy bird hazard to aircrafl 
caused by flocks of birds Ihat rrfquenlairpor1& All cfforls be in;ide to 
reduce or dim in ale those feytures of the area which are found to be 
attractive to the birds. This prograrame is dependent on a dedicated dir- 
eclion from y high level aulhorijy for management thai can ensure ade- 
quate fundjng, manpower and conlinuily of spcctfic progrjimiiic{5). 
There must also be close coopemlion with and the support from focal 
municipal agencies and support from local populalion. All employees 
of Ihc airporl muBl be well aware of (he programme and the importance 
ofthcjT roles in it. Information concerning the bird population and 
di^tribulion must be right up- lo the minuie and available for trnns- 
missjon (0 the departing and arriving aircraft. This way, we can mini- 
mize both the potential haiard and Ihe damage with an aggressive, well 
planned programme. 
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MANAGEMENT OF BIRD PROBLEM, IN 
INDIAN AIRLINES 

R, P, BARNVk'AL 

Introduction 

Nature has Created a number of living-beings which are useful to the 
human ra-^t. Birds are one of Item. The Wright BrolhL:[s took their 
powered aircraft into the air in 1903 and shared the sky with ihe biida ; 
the risk of collision has enisled since then. The lirsi encounter belwccn 
the bird and (he man in ^ powered aircraft look place in 1912 in which 

both died- 

Civil Aviation has been keepiDg Ihe record ?f 'bird slrikfls since 
1946. As (he aircraft Bew faster and got bigger in size, the chances of 
bird iirike increased. The fir$L major accident to an airliner look place 
Hi Bnaion in l%0 when a flock of birds hit the Elcctra aircraft immedia- 
tely nficr lake-off. There was power loss and the aircraft crashed kil- 
lini fi2 of the 72 persons onboard. The reported number ofbirdstri- 
koi revealed that United Stales averaged between 1200 lo 1-100 a year, 
culling approximately Rs. 20 crores in repairs only. The eslima- 
Icd cost of the repairs of the damaged aircraft due to bird strikes in the 
whole world works out to approximately Rs lO.OOO.crorcs per year 

Analyilfl at (he biid pioblem in Indian AviBtLon 

Moat of the Inlcrnational airlines operate through the Indian Air- 
flcldii during the night. As such they rarely run the risk of hird-Blrikc 
on ihc Indian soil On i he other hand. 90 per ceni of the Indian Air- 
Unci opcffliions of about one lac lake-ofl's per yenr arc during ihe day. 
Horcc the slalistical data on bird-sirike in which lA aircrafls are invol- 
ved can be consid ered to be represeni alive of the problem of bird strike 
Rl Indian Airports. Now we will analyse Ihc bird prublem to Indian 
Aviilion from Ave dirTerenl aipcclB J.e., Ihe total loss of revenue and tha 
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typeofajrcrafr(Plale-7A),ihc months, the bird species and the Indiao 
BirfieJds wliich are moii vulnerable lo bird strike : 

The number of bird strike incideois lo JA aircrafi for ihe last four 
years ilonj- with itc approximuie cosr of repair and ihe approsimaie 
Loial joss of rcvcTiuc is given beiow : 

Table J : Efltimaicd cust of itpalts and revtrmo las»> due to Bird Strike 
to I A Aircrarrs 



Year 


No. 


Approx, Cost 
of repair 


AppFOJC. 

Revenue loas 
calculated 
by thij rule 


1971 


19 


^_ 




1972 
1973 
J 974 


!5 

27 


; 


' — 


1975 
1976 


36 
61 


— 




1977 


76 


— 




1978 
1979 
1980 
198J 


86 
J07 
141 
121 


150 lacs 

25 lacs 

20lac$ 

102 lacs 


6 crorcs 
1 croie 
S crores 
4 crores 



The National Transporfalion Safely Board submided a report to the 
Uoiicd Stales Seraic, highlighrmfi the pos&ibiliiy of airaulianeous damage 
to more than one engine. The sliiialfon hiis becomr more crjiical today 
because a large number of preset! and fulure £eQeratior Jet aircrafls are 
equipped with only iwo engines The siluaifon is still more criiical for 
Tffdian Airlines which operates only (wo-cogined turbo-jet aircraft. In the 
eveniofbirdsgylLinB sucked [nio both ihe engines jusi after passing the 
cnticiil Gpeed <m l^ilte-off it cf>uld be disaslrous, with a possibiUty of total 
lossofmenandequipmenL The fleelwise bird strjkc incidcnls to JA 
diirmgl9S0forevety 1000 take-offs was air bus 2.2, Bueine 16 Avro 
l,5atidF-273(Plaie-7flX 

A 
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A300 B737 HS748 F 27 

Fl(, L Bird Strike incidMls on Indian Airlmn AircrflftaJper IDDO lake off 

From this it is apparetil thai the Airbus aircraft which hits a big 
by-pa»5 engine with a large suction area is r:iDst vulnerable to bird iirifce. 
The FAA have advised Ihe three mAnufaL.urers of ihe big urho fan 
ongines i.e.. M/s Frail <£ Wrtney, M/s Gpocra] EJeciric and M/s RoMs 
Fi'Vi^c to consider strengthening of the ciraponen'a to withstand bird im- 
pfLUl forces. 

The Indian aire rafts aresubjecled 1o bird menace from only two 
ipvctti of birdb- ApprorLimalely 9Q per cenl of the birds involved in the 
Incidents are kites (cheel). The rest 10 per cent of bird strike incident are 
dtie (n Ihe vullures. ^^,^ 

AH over ihe world it has been observed that the number of bird 
llrikei mcreasc^d ci:tnsiderably between March and May^ drop olf during 
Ihe FhUmmer and rise aga'n during September to November The expcri- 
ance of [ndiiin Airlines also has been somewhat similar. The highest 
number of bird strikes ha? been experienced dgrjng the month of October 
which accounf for approximately 20 (o 25 per cenl of Ihe bird slrike inci- 
denlB for Ihe whole year. The second most vulnerable monih for bird 
Slrike is June which atcounls for appro^timalcly 10 lo 13 per cent of the 
bird slrike incidents for (he whole year. Thus wo can say (hal Ihe 
mem I ha of June and October alone uccounlsfor more than 1/Jrd of Ihc 
loEul fiumber of bird iirJke JncidDnlH during an year. 
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1[ would be inieresti'fig to noie as lo v/hy bird strike incidents lake 
place in such large numbers during momhs of June and October The 
month of June provides sufRcienl thermal currents for these heavy bodied 
birds to soar into the sky noimally upto 2,000 fi. above ground Icvd. 
The moDlh of Oclobci' has got ils own sigmhcance. The monsoon ends 
by September, The October experiences a flocking of large Dumber of 
msecls around the apron, approach are runway lighls during ibe ntght. 
They all die by the morning and serve as good feast for the kiicB and 
other species of birds. 

If we analyse the bird strike incidents airfields-wise (TabIe-2) we 
come to the conclu&ion thit the four airporis under (he conirol lAAI 
(International Airport Aulhcriiy of India) are most vulnerable to bird- 
strike incidents. They alone arc respotisible for approximately 5? per cent 
of the total bird strike incidents to lA aircnifc, Delhi alone accoonia for 
approximately 25 per cent of the total bird strike incidents to lA account. 
The bird strike prone airfields which are under the control of the DG 
CA (Directorate General of Civil Aviation) are Hyderabad, Trivan- 
dTum and PaJna Agra. Srinagar, Jatumu and Cochin are the oihec 
bird strike prone aifiields which are under the control of Defence 
Ministry. , 



Tilble : 2 Bird Strike ^Idtisljcs lo Indiau Civil AlrcrafFs 




Year Month of Bird Strike 
No. of Strike, 


Total 


1 2 


3 



Agrji 




1976 


October-2, 


1977 


Jnne-I, August-I, November-l 


197B 


March-lnOctober-l, 


1979 


Nil 


1980 


March-I, ALgiist'2, Scptembel-1 


I9SI" 


July-I, Aiigusl-K Seplember-l 


Sriiftga 


r 


1976 


Nil 


1977 


May-1, September- L 


J978 


October- 1 , 


1979 


May-J) AugUHl-i. ^ptDinber-J 



2 
3 
2 

4 
3 



*^ 



^m _• 



r 



1 


2 


3 


1980 


June-], April-1, May-1, t^tober-l 


4 


1981' 


March-I, Augusl-Z. September-K October-1 


... 5. 


Jaounu 






1976 


Nil 





1977 


March-1 ' 


1 


1978 


November- 1. 


1 


1979 


March-l, August-l 


4 


1980 


July-1, 


1 


1981' 


Apr i 1-2 


2 


Hjderabtid 




1976 


January-I, Angust-ij October-1 


3 


1977 


Jannary-l,March-U July-1 


r 




October -2, December- 2 


srirL , 


1978 


March-I, Deceraber-5 


6 


1979 


March-1. April-1, Auglist-l, September-1 


4 


1980 


January-!, Junc-2, October-3i November-2 


7 


1981' 


Sept ember- 6. October-3 


9 


TrLrand 


rum 




I97fi 


March-I, September-1 


2 


1977 


October- 1 


1 


197K 


January-l, May-L November-2 


4 


1979 


February-I. Mardi-l, June-l, November^a 


4 


I9S0 


January-], March-1, April-1. May-I, Jnly-1, 






DccembeT-2 


■ Z 


I9ar 


May-li Augusl-1 


'1 


P«tH 






1976 


Nil 





to 




1 


1930 




1 


1981" 


July-], September- 1, October- 1 


3 


OiabKll 




1976 


Nil 





to]98C 


1 




1981* 


September- li October- 1 
upLo 15-U-J98I 


3 
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1976 
1977 
J978 
1979 
1980 

1981- 

CalcutU 

1976 
1977 

197K 
1979 

1980 

1980' ■ 

Delhi 

1976 

1977 
197B 

1980 

1981" 

MtdrtB 

J976 



Marth-2, May'2, June-l, Augusi-2, SeptembCT-J, 

Oclober-2, December- 1 

Janiiary-2j Feb:uary-1, March-I, May-2, JLne-2, 

Jiily-2. Augusl-I. Seplcmber-l, Oclober-r, Cetember-I 

January-l, February'2, May-2, June- 2, July], AugusT-1, 

September- 1 , Oclobi:r-4, November- J, Dcceniber-2. 

Februafy-2, May'2, June"2, July-2, Augtist-L Seplerab<r-1, 

Oclober-2. November- 1 

January- 3, February-l. March'3. June-9. July-3, 

AugL5l-2, September- 1. Novcrnber-h Deceniber-2 

April-1, May-1, Augusl-l Septembcr-3, OclobeT-2 



January- i, Miirch-3, Oclober-2, Dccember-l 

January-1, April-I, Ju!y-1, Aiigust-2, September-l, 

October-2, November- 4 

February-2, April-2, Mayl. 3UM-f. Scplembcr-l, October 

January-!, Fcbmary-I, May-2, August-2, September-2, 

Oclober-^, Noveiiiber-1, December-1 

Marcb-l, ApriH, May-1, June-l. August-l, Oclober-1, 

December- 1 

January-l, Fcbmary-l, March- 1. Aptil-1, May-I, June-l, 

September-2 J October-3 



Apfi[-I. May-?, Junc-2, August-2, September-?* 
Oclober-3, December'2 

March-1, July-4, Auguai], Septcrabcr-4, Octobcr-l 
January-l^ Fcb-[, March-l. AprLl-2, May-2, June-i. 
July-2, Augusl-l, Sep(ember-2, October-3, December- 2, 
January- 1, Febuory-2, May-5, June-J, July-1, Angu5l-4^ 
Sepiember-5, October-9> November-?, Deceniber-2 
January-1. Marcb-3, April'3, May-2, June-2, July-5, 
August- 3, September-3. Oclober-2 

June-l, July-l, OctobcM, Novombcf-2, Dccenib«r-1 
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13 

7 

a 



19 

n 



19 
37 



I 1 _ _ 3 

1977 June-l, July-T» Aogust-I, Seplember-1. Novcmber-2 
December-] 7 

1978 March-l, Mny-l, June-l. July-1, AufiOSt-1. Sepiember-l, 
Novcrabei-3 7 

1979 February-2, June-2H August-!, Dfcember-l , 5 
19B0 January- 1, Febuary-I, April-1, May-], October-4, 

November-], December-L |o 

1981*" January-!. Februs^ry-?, April-U Seplember-3. 

November-2 lo 

••Figures arc uplo 17-1 l-SI 

MinagemeDl or (he bird problem in Indlm Aviationr 

The bird probTecn ha? to be maniiged at two levels. The long term 
measure should consist of removing the pollution from the surroundings 
and the allraclant for ihe birds froiti the vicinity of the airporis. Whe- 
ihfr vjc succcfd in the long term measure or not we must watch the birds 
and drive ihcm away or avoid ihem for safer flight operations. This is ihe 
short term measure which has to be given a higher prioriiy. 

A high-powered ComniiKce at ilic Naiionnl level has been fornied 
under the Chairmanship of SeciPiary, Minislry of Tourism and Civil 
Avlatiojj, D:, Venkaiaraman. The members of the Commiliee are from 
the DGCA, lAAl, the lAF, lA (Indian Ajrhnes), [he AE (Air India) and 
frnm <he specialists- The committee mcels practicaily every monlh. It 
hii liid down general guidelines to be followed by the auihorities of (he 
ilrporri. They also monitor the effect of the measures taken with the 
Mp of the statistics obtained recf Lilly. 

Local committees have also been formed at various airporls which 
■re vulnerable lo bird strike iacLdenlS- These corr^millees are gel- 
liftg guidchnea from the national committee and the DGGA or lAAl or 
lAF under whose control The airfield Lies. Suggestions given by the lA 
■TD Alio taken into consideration by these local commiiices. 

All these commitiees art functioning very nicely at the planning 
level. What is lacking is consiiipncy in the implementation by the local 
airpori authorities The following len poioL action plan \i suggested to 
pr«voDi bird iirlkfi incidenii. 
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The National Comrmclee sbouid hold its mceiings al all Ihc ckven 
vulneraNe airporis by rotation. Tbj£ wiJI help the Naiiooat Committee 
study the peculiarities of the problems of that paiticular airheld and givfr 
BuLtabLe guidance ^n^i assieiance lo handle those peculiiir problems. The 
presence of the high powered commiltec will inspire the local airpon 
personnel to take the project seriously and make a concciLed effort. 

The local airport committees should be presided over by the head 
of the local airport authority since he would be responsible for the local 
bird strike prevention programme. He should conduct monthly meet- 
ings of the personnel working under him to educate them about (he im- 
poi-iance of the project and to motivate them to put their best toward* 
the success of the programme. 

The head of the local airport aulhority should beat the apex to 
impleinent the bird-strike prevention programme and he shouLd im- 
plement the sanae with the help of the pi:rsonnel under his command. 
He should be given adequate powers antJ resources lo remove all attrac- 
lions for birds from the airfields. Such of the caterers or the operators 
who throw faad wastnge over the operaiional area should be challaued 
and very heavily fined. 

Since the spraying of insecticide on the grass i^ very costly and its 
effect lasts for hardly one or two days, it is essential for a country like 
ours with hmi'ed resources to burn the grass on both sides of the run- 
way. This was tried at Srinagar last year and provided a gte^ii success. 
This can be tried on an cxperinienlal basis at some more of these H tW' 
flslds to assess its impact, ->!'' "'H 

A bird strike prevention squad should be formed at these airfields 
under [he coolrol of an airport officer. The squad should be provided 
with a van which should b^ equipped with bird scaring hooters, crackers, 
pyro-technique shots, a gunman eJir, besides bring equipped with VHF 
set for a two-way communication with the control tower. The van should 
standby for the whole day on the side of the runway watching the birds 
advising the control tower and driving them away before a landing 
or laking-off aircraft This is being done at Hyderabad and has provided 
great relief compared to the 6 bird strike incidents to lA Airbus during 
September last year. 

The auihoritjes at the airport should every month lurvey (he circuit 
area, the take-off path area of and the approach path am of the «ircrirt 



and locate those spols where the kites or vultures are hovering. 
They should draw up a list of those spots and take the help of the 
Slate GovernmenI to gel those areas cleared of the attraclants for the 

hovering birds. 

The while lights and specially i he mercury vapour lights attract 
too many insects around ihcm. The insects die by the morning 
and serve as feast to the birds (luring the day- Hence the authorities of 
these airports should replace alJ these lights with sodium vapour lights in 
the entire operational area. 

June and October months alone account for more than T/3rd of the 
bird strike incidents. If the lA, the lAF. the DGCA and the TAAI 
conduct a ioin^ hird strike prevention campaign during these months, it 
will give a great impetus and encouragement to the local airport authori- 
ties. Even if we are not able to tackle the problem correctly, we will have 
at least the advantage of the Howthorne effect. lA has printed some 
stickers for the campaign. Posters are also under print. We wish to 
start this campaign in the month of October this year with the halp of 

lAAl, DGCA and the lAF. 

The help of the specialists e.g.. the biologists and the ornithologisti 
should be sought to drive away the kites and vultures from the vicinity 
of the airport. 

A lot of responsibility lies over the pilots to make every effort to 
avoid bird strikes. They are highly motivated to do so, since their Life 
Is in danger. The Director, Flight Safety, had last year issued specific 
initruciions (0 jll pilots not to lake-off till the runway had been cleared 
of nil the birds and the lake-off path was also clear. The Managing Dire- 
elor has also given clear instructions recently that wc do not have many 
(pare engines :ind pilots should delay their departure or their landing 
rather than damage the aircraft and risk (he life of the passengeri. 
Under the insiTuclions of the management, the pilots keep a slow speed 
(jf 250 kts. and a sleeper climb rate between the ground level and 10,000' 
lo reduce the bird strike impacl- 

CoDclniladi 

We as a nation are very efficient in conducting meetings and hold- 
ing leminara. The recommendation of most of these meetings and the 
HmlnnrsBct wstcred down when it comes to implementation of the 



J» 



tuggfstrons, Mosi of these suggCElionB are aaled down oq the £]fs aod 
keep nd shuttling between one Departmeut and the other till lol of dust is 
Bccumukted and iht seiioirsness of the piobJcm is ForgoUen. This should 
not be allowed lo happen in case of bird strike because this is Ihe gfea- 
teBl danger in aviaiion loday. What is necdwl ia an action-oriented, 
time-bound programme to be followed by a positive mofiitoring system 
and stiicl follow-up action against the defaulting agencies^ 

Birds do not want to bill themselves. We have polluted the envj- 
roiiment around Che airfields which airiact birds. If wc keep the envi- 
ronment clean, the birds wiU go away lo other area^r 

The DGCA/the lAAI/the lAF should tell the authorities of Ihe 
airpoTl^ that tiaiidling ilie bird problem is aiso one of their main fnnc- 
lions along ^llh pmviding ATC services, landing and navigational faejli- 
ties and terminal facilicies. The man power resources and financial 
resources have to he Jiugmi^riied to achieve success in this area It is 
□rcdtess to emphaBibe that the authorities at the airpoiis are positioned 
:i\ such 3 place th;p,i they can contribute Ebe most towards ihe success of 
Ihe bird sirikc prtvcmicn progiamme. The success of the prcgrarnnie 
depends on the .ipprL'ciaiioiL. dedication aDd relenileE? eftbri :o aiiack 
the problem. A lemporary succl-ss should not put the authorities inlo 
complacency. It has to be a conlinuons effort. 
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BIRD STRIKES 



wo. Cmdr. P.R.P. Rao* 
Bird MuiflgemeDt ud Control 

Birds in (he natUTal environment cao be a beautifuj sight ,They 
have an important role in nature and birds can be quite beneficial to man 
by consuming insecis pests. But birds in the vicinity of airports may pres- 
ent a hazard lo personoci or cause damage to aircraft and equipment. Bird 
collisions with aircraft can cost lives, and birds near buildings can 
create a health hazard. MainiCTiance and repair costs, total crores of 
rupees each year and that loo in foreign eAchange. Regular control of 
hazard bird problems can prevent many bird problems from developing in- 
to emergency situations. To provide airport personnel with basic lechni- 
cal information on birds and thejr control. Ihe I CAO has developed a 
manual conirolJing problems caused by birds. Attached plate 1-5 
deal monthly Bird Strike daiaoffour Indian Airports, BASH V5 1000 
Aircraft movements, hourly dislribm ion, stage of flight, and species of 
birds involved in birds. Importance of these is high lo various perlineni 
points to control measures r 

Iburd Bird 

Statn&ofabird as a hazardous species depends upon the birds'a 
activities at a specific l^mc and place. Birds cannot be classified as be- 
ing simply "good'* or '"bad". A hazard bird is one that is causing cco- 
Bomk damage to buildings, materials, or cqurpmenl or creating ii health 
or sqfety hazard to personnel and aircraft by the bird's activitiea at a 
specific tiiae and place. 

Fornample, aflock of vuJiurcs on the tannery will help keep 
tba arc ■ clean by feeding on offul of dead nnim nlH thai are left «nd gar- 
'DBpuir DJriClor, lTilBriiftili>nnI Airpori AuiIwrHy ot Indl*, Na» Delhi 
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base left in open by thoughllcas people Bui vultures on (he runwiy 
cr.:.ie asciftiy hazard, becau« of ih= danger of a collmon betwcw 
bird, and i^ircrafl. Thi. is known as a h/.^ J/r^/^^' A-^-^r^. Hawfca 
^repriiedby sporismen and ihui have recrcaiional vdue ; but if gar- 
huge near an ai, bas^ ^nraO hawks, a serious strike huzard m-y result. 
Even the pigeons can bt beneficial, Dumcaitc pigeons provide sport and 
recreation for raanj pigeon fandeis who raise and fly their flocks. And 
messenger pigeons have delivered news of the battle lo headquarters duj- 
ins m^ny wars. But wild pigeons have a habit of nesting arid rooit- 
ing in and around hangers .nd buildings where Iheir pre**nc< eati 
result in expensive mamtenance co^ts and cause damage to equipment 
;,nd perhaps create a health haiard. The presence of a few birds around 
buildings m.ghl be just ii nuisof^ce and not worth the ^ime and expense of 
a cocirol programme- Bki if economic dar.^agc is rcauHing from Ihe 
presence of many birdt'ihat is, if maintenance costs are eigmhcamly 
increased because of the bird aciiviiies^there art, a -irari.ty of control 
methods described in ihe manual from which lo choose an appro- 
prime menns of reducing .f not solving the problem. The respomibihly 
of the safety auth.'fity is to conlrol xhchazards and re<iiice the damage 
causcti by birds. This docs not necessarily mean that the birds them- 
wlvcs need lo be eliminated. Sometimes, simply killing birds is indeed 
nn LppropriiUc means ofdami.ge or hazard control, hut more often a 
nnn-lcthn! control procedure is more effective and more economical m 
Ihv long run, 

lllrd Miolugy »nd Behaviour 

More the saft^ty authority knows about birds, the better willlhey 
be able to control any problems birds, cause. Ji is important to know 
hflW birds live, what they need and how they behave to be able to choort 
,1 conlrol technique that is hkely to be successful. For example, in the 
^prinB many birds defend theii breeding territory against other blrdl 
.iTlhcr than pcTing together in a flock. This terriloriiil behaviour will in- 
Uuonce iht: suecess of any attempt to repel ihese birds at this lime oT 
year. Each bird species hud d iifc rent nesting Tequircmcnts, some birdi 
iit« on bare ground, other in isll grass or weeds, others in shrubs OT 
ireii, and other birds build their ncslfl in the cracks and crev icei pro- 

-Friieaceofbirdt in ireiUcul, Tood, ^cvefile plma, nphliilWad IniinmiMtftHoii 
pUi.l>H i»iehknr npi.lr ihopi. hiwn ind hotplUilt e(o., Mn oMlnMH btnlTBCilm 
MTloui nuluntoiBic -fidlum 
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vidfd by buildings, where they are litdy to creflteahazard siiuation. 
Many biTds migraTe tach year, flying $oiifh Jr winlei and noiih in Ihe 
Epring-back to Ihcir breeding grounds. Manj inipryljng birds folio* spe- 
cIItc paihways defined by rivers or pathways dcfirLed by mountain rid- 
gea. So the safety service man should reiirn which birds are likely to 
cungrcgate En his area during migralion> and when lo enpect Ibem, so 
that he can be ready lo prevent a sirike harazd from occuring, Thia 
information can be found in bird books that are avaiJabJe for many 

Fhicking is another behavioral trail of birds thai nfrects (be choice 
af control technique. Some birds form wdE-organised flocks that can be 
chased a'lvay as a unit, while other species fli^ck rogeiher in a mofe casual 
manner. Hazard situations are sometimes caused by Socks of birds 
thai roost together at nighl in trees, and situations are often caused by 
other birds that find suitable roosi inside aircraft hangers, where iheir 
droppings can cause major maintenance problems. Other situations are 
caused by birds thai root or loaf togclher during the daytime in open 
arcaa, JikL^airtieJds* which can cau^c a serious strike baziird. Diffcrtnt 
kinds of birds have dJfTerenl feeding requirements. If Ihe safety service 
man learns what bird^ eal, then he might be able to elimrnale Ihe 
bird:^ problem by removing Ihe birds' food supply, whether it consisis 
of plant juaierja^K, such as weed seeds, insecis, dead animals, 
live animals or garbage. A lol can be learned about birds' 

feeding habits by dircei observations and much information is available 
in books^ 

Ability to learn is imporlant aspect of bird behaviour, specifically 
that birds quickly iearn to ignor people ... and to gel accustomed to 
certain control procedures designed lo scare ihcm away, just as they 
have (earned to ignore aircrafr. This is one reason why a bird conlrol 
program should include a combination L)f tech niq lies, lo maintain the 
element of surprise audio reinforce scare laciics with occasional real 
danger 

Bird IdentilkBtran : 

Different birds have different habits, some control lechniquea will 
work on some kinds of birds but not on others. So the collect idcnii- 
ticalion of the hazard birds is important. Several e:tcclleni field fiDidei 
are available for bird identilicaiion. The idcniificatian of birdv in Ihe 



fieM can be cbsllcnging and cutertaining and requires the noting 
ceitajn bird fealures known as "field mark" viz., by the shape 
of or colour of their bills or the shape or markings of their 
wings or the shape or markings of their tails. Other de- 
tails ihal aid in identification of birds include such things as flight 
patterns and other behavioral character is tics. Habiial preferences also 
help to idealify birds because some birds are a:iSociated with water» 
while others prefer drier upland areas. The bird communilies of 
open fields are dJA'crent from the bird communities of wooded 
aveai. Because of their particular habits and habitat requirements, 
some kinds of birds cause problems more often than others do. 

Vultures and kites frequently cause problems at airports because 
of their habit of loafing in open areas during the playtime. The 
runways and garbage, thernialfl at airlields arc ideal for them. 

Large numbers of crows and vultures are often attracted bytbe 
food available a I garbage dumps. Dumps in the vicinity of an airfield 
ean create a serious strike hazard. 

There are many diflercnt species of hazard birds* each being 
more common in one part of the country than in iinolbeir Perhaps 
Iho most common being white backe^l vulture, scavenger vulture kites 
tli:. The scavenger vuliure is smaller than the while backed vulture. 
Th<wingsj£c anij white back is a good identification- Pigeons com- 
monly cause pc^i problems by roosting and nesting in and around han- 
gDji imd buildings. The House Sparrow is another UitSivc ^pe^jirs. These 
iuokI and nest around buildings, and their messy living habits fre- 
guoiuly miikc ificm unwelcome neighbours. Similarly birds like Starlings 
Mynit which often roost and flock, frequently nest in cavities created 
by buildings design and construction flaws. These may roost in aircraft 
haniiDri In large numbers. 

Pnrrois black birds, like starlings, have a habit of forming large 
Uni.'k'i [hat can create a strike hazard when birds are arriving at a roost 
lit *unset or leading the Toost at dawn. Feeding flocks can also present 
ji prnbfem. There are a number of species of Blyethirdsr irtcluding the 
Red-Winged Blackbird, the Common Crackle with its long, wedgi:-shaped 
iLiil, Lind ihe smaller Brown-Headed Cowbird. 

Although collisions with large birds are obviously dangerous, slri- 
koi involving much tmulter blida such els StarlingB nr Swallows can also 
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result in damcLge or Jobs ofELircraft and Wyes. Slarlings acid House Spsr^ 
rows can build a ncsl within a malter of hours, and ibey may deleft 
what might seeiti to us lobe unlikely nesting locjiErons- Nesi maieiiiil 
in diamanilcd aircr^ifL can result in Uter mairuncrion of controls or 
engines, unle^^s discovered aad removed. A preventive luairitera' 
nee program *iihin hangers is the best way to avoid such bud 
probJcma- 

Heallh Huarda ; 

Birds can be associated with an ussorlmenl of diseases including 
histoplasmosis, psittacosis^ and encephalitis. Pathogenic fungi cf.L^n 
glow in bird droppings which accuniulaie where largt numbers of birJs 
consistently foo&t cir ne&t- Similarly dead birds can also c^use a hf^-i li 
hazard where people live and work, so carcns&es must be properly ■^.I'l- 
posed off by incincraticn- The safety man must realise (he --l-^k 
for contamination of his skin, clothing and equipment- Always tiil.'; 
ihe necessary precautions and dein up properly, 

MBUAgem^iit Techniqiie« ; 

Damage and hazard control techniques fall into Gvc genirrLil 
categories or approaches. These aoproaches are : altering the 1:0^1- 
cepi, altering ihc siluaEinn, e>!dusion. repulsion, and removal or 
reduction. For each specific bird problem encounrered, the saftiy 
man should think ihrough an awareness of the variety of technique;, 
available m eacli category. Each successive approach should be rejec- 
ted only if il is concJudf^d that no acceptable technique, that is likely 
to be successful, e:iisls within that approach for the specijie probEem 
Lit hauJr With experience the safety man will learn to immcdiEi'Cly 
identify the best technique for a given problenir 

"Altering the Concept" means thinking about the apparent 
bird problem in a different manner, and perhaps deciding thai no ac- 
tive control programme is needed or justified. After careful invesiiga- 
tion» it might be decided that the aciiviiics or the locatron of rfic 
birds in que&lion do not really pose a probJem afrer all . , . or it miiihl 
be determined that the birds are just passing ihrough on migratiori and 
the problem will soon go away by itself.' Altering the Situation', means 

•Spares oF paHw^enlc funa' mav spicail en drjiin or«lwn driwl dropplno^ -in' 
scrapped for clfaniDB. Tn ewiiii ihh, irappingi be moiarcned with wwk ■olu[iL]n iif 
foniiBllD- Ediioii, 



avoiding conflicl with birds by aTtcring the ci'rcnmstflnce at the root of 
ihe problem This includes changing proCLdures or schcduhng flight to 
reduce the chance ofcoMishon between birds and Liircrafl. Through a 
bird watch programme, aircrews can be aTeried 10 possible Hfght hazard'^ 
due to birds. Changes in operational proeedures to avoid birds may 
include : leslricijng the use of certain runwajs, allowii]g full slop 
landings only, avoiding long firial approaehes, and reducing approach 
and climb'out speeds. This may not bi^ possible to maintain sche- 
dnlea. Perhaps flights can be scheduled (o avoid those times of 
day OT night when birds in the vicinity of the air base ace 
most active, such as when birds arc arriving at a nearby roost 
Hi sunset and leaving ihE roosl a[ d^iwn. Also inelndL-d unjcr 
'Altering the Situation" is "Habitat Modilicalion.' This jn^ans eli- 
minatjcig the food, water> nest sites, roost jitcs or perches that comp- 
rlcB the bird habitat and are ailraciing birds to the air base. 'Habi- 
Ini ModiBcatJon" is (he most effective means of o^ntTollirig many bird 
problems. Ehrninaling a food source might mean closing a garbage 
dump that is attracting large number of birds or by perhaps encourag- 
ing proper quicker disposal operations of the land fiH, whereby the 
refiisc is continuously covered with soil, Huwing operations can reduce 
ihc amount of weed seei!s and insec<5 ^whjch attract many birJi te. 
Iidl grais areas, as well as leduce rodent popu|aiiL:*ni thai might n^;- 
rict Hawks and Owls. Similarly the eJinnnatJon of wslor sources ihiii 
arc altractive to aquatic birds would reduce ihcT cunccniraitimr Low 
areas ihal collect water can be drained or filled by regnidmg drainai:!. 
ditches and culverts should be kept unciogged. The open areas could be 
convened into grassy patches wiih grass at desired height. "Dead snails' 
uwd ag pjrches by Hawks be removed 

The third major category of control techniques is "Exclusion '" 
Thii means preventing the birds from gaining access to an area whcie 
they would create a problem, Esdusion is most effective when con- 
lidered during design and construction of new structures, bur wife 
■crcening, netting or building materials cnn be added to exisiing 
itl rue lures to keep oul Starlings House Sparrows and Pigeons. 

Netting can be installed to exefude birds from Ihe entire uppei 
porliimE of aircraft hangers. Cavities ereated by flaws in buildinj] 
con»triiC(ion can be filled with bricks and mortar . . . and open caves i';in 
bo enclosed with boards or screened to prevent pcsi birds from nesiing 
thertf. 
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The foutlh major category of conlrol techniques i5 "'Repulsion" 
which mcjns scaling birds iiway by threalening danger or creating an 
unptensant stnsyiior. "Auditory Repulsion** refers to making noi- 
ses to frighlen birds, and iiidudcs a number of iit>ecific lechaiques. A 
bigbly recommended technique for dispersmg crows from an airfield or 
Bfackbirds and Slarhn^ from tlieir roosls, involves playing a tape 
TecorJini! of ihe bird's ov>n distress or iilarm caKs over a loudspeaker, 
AdoI her auditory repulsion technique useful for dispersing Gulls is ihe 
firing of ShellcrackeCb with charges thai expiode in mid air from a 12 bore 
shotgun. Similarly Pyrotechniques flare shells are fired from a flare gun. 
These devices arc pLirlJculiLrly useful as 'reinforcement' for recorded dis- 
tress calls. The dislress calls will get Ihe birds into ibe air, where they 
can then be herded away from the airfield by the *airbursts' of shellc- 
raekcrs. However with auditory repulsion techniques the keys to success 
are diversiiy and persistence, day after day. Birds will learn to 
ignore the noises, as well as your presence, unless the element of surprise 
and Ihe cojisE^ni threat of impending danger is niainiaindd. 

Automatic exploders also called gas c;innons, product loud bangs 
at regular intervals Because of this regularity, birds eventwalfy ^el 
Bccosiomed to the noises 1 but theses device can be helpful if moved 
frequently and used in combination with other techniques. Another 
way of repelling birds is through their sense oftouch. Sharp spikes 
can be put on runway markcrii to di&courage bjrds from perching. Sharp 
projections, commercially available in strip form, will discourage birds 
from perching on Icdj^t:^ or other roosting sites on buildings. Appli- 
cation of chis materia] could also be considered an ejiclusion technique. 
Sticky matefials aie avaihnble to apply on peicliing locations to make 
them uuQttracEive to birds. 

Anftthcr type of repulsion involves the use of a cctain toxic chemi- 
cal. When birds eat bait, of which a small proportion has been treated 
with this chemical, a Few birds in the flock ingest the trciHed 
bait and react erractical^y. The afl'ecled birds exhibit abnormal bi.'ha- 
vj our and mny give distress ciills, depending on The species. Thin fri- 
ghtens the re^t of the flock away from the area, la higher concentra- 
tions, this chemical is used fl^ poison. The (pfih najor category of con- 
trol techniques is ^'Removal'^ or "reduction". This is an attempt at 
direct population reduction by capture, i^gg control or killing. For any 
bird problem, this approach should only be used iiffcr other techni- 
ques huve been con sidcfcd and each rrjedud, Ab a gcncrul rule, direct 
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population reduction is not a good approaehr Even if the safely man 
manages to remove a large proportion of the flock, other birds wiH 
cvcntuaily move in to replace them. It would be much more effective 
to permanently eliminate those factors that are attracting the birds 
or to exclude the birds from the area. Repulsion is preferable to popula- 
tion reductipn because il is usuaJly mudi easier to accomplish than 
trapping, and II is more acceptable to the public than poisoning or 
shooting the birds. Nevertheless^ in situations where these other 
tcchniqaes are not appropriaic, there are a number of capture and kil- 
ling techniques that can be atiempled. Many type of traps are com- 
mcreially available to capture birds ahve. Captured birds can be kil- 
led or transported and refeascd a long distance from the ait base. The 
manual includes plans for the construction oftiapssucb as a pigeon 
^rnp, a nest boit trap to cjJpturc Siarhngs or House Sparrows* and ihc 
imtdified Crow trap, which is acuially used prim a rly for Start ings and 
Blackbirds or for House Sparrows, If the need arises, traps are also 
Hvaikibie for the capture of Hawks and Owls, 

Killing of birds by poisons or other means should only be done 
IIS Q last resort. But if all else fails, the poisons must be used. 
Iherc are sevcriil (;hemicals available for useon Pigeons, House Spar- 
rows and St^irlings When using poisons, the most importaat part of 
Itie programme is pre-baiting with untreated bail until all [tie pest 
bird" are accustomed to taking the bait. There might be certain 
oooniions wl,cji shooting the p<:!.[ birds is an appropriate means of eli- 
mJnalinB small number of birds in a limited area. The bait must be 
pldctd in locations where it won't bo taken by piotecied species 
of birds. 

Live nmmaniiion is also useful as reinforcement for repulsion tech- 
niques, when killing an occasional individual will demonstrate the pre- 
sence oi real danger to the rest of the flock. But again, a permanent 
(Dchnique such as habitat modification or exdusion is preferable to re< 
pulNion or reduction. ^^ 

SurVByJnl ■ Bird Mjinagemmt Problem : 

Before any problem can be solved, it must first be identified and 
oviluntcd. Pei iodic inF^pcctions of Ihe entire airport should be perfor- 
nud to identify problems before they become too serious. The hand- 
f>Ut Jndudos II chetkllsi thai can be used whon conduciLnt these inspc^ 



iTons, The checklist will also hdp the safely mflc analyze the cause 
and circuins)aaces of the problem and choose Ihe most appropriate 
control lectmiquc. 
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Legal Restrictions : 
'• Most birds are protected by national law and cannot be haras- 
sed, captured or killed wilhoul a permit. The only birds not protected 
by law are Pigeons, House Sparrows and SlarLings. But even these 
species f^re also protected in some localities. Many control measures, 
such as scare tactics, trapping and the use of toxic chemicals require 
special pEtmits. The sEtfeiy man should check with the wild life authori- 
ties and local self Cover nmenl. to determine what permits arc necessary 
before using any coniFnl procedure. 

In many circumstances cor.irof measures can only b« r^ken with 
1 he cooperation of the en vi run mental and wildlife service. The bird 
cxperls ut diairict and regional offices of the Wildlife Service can pro- 
vide much helpful information concerning birds and the control of 
bird problem?, Siai*: conservjtion dt^pj^lraffpis Should also be consulted, 

BinJ Control and Public Belatious, 

Maintaining favourable public relations toward bird control prO'^ 
grammes cyn be more diflicult than solving (he pest problem. The gene- 
jal public is quite concerned about humaneness toward animals, so 
attempts at IcEhal control c^f birds often make the news. The best way 
to maintain good public relations is to follow a sound approach lo 
bird management and use the more social acceprable control tech- 
niqaes whenever possible. Each one of the five major catefiories to 
control [echniqucs-Alcerrng the concept, Altering the Situation, Ex- 
clusLOn^ Repulsion ynd Reduction-is generally more socially accep- 
table than all the successive categories. 

For eiiample, if vultures in the vicinity of an airfield are creal- 
ing a real problem. Altering the Concept \s inappropriate. Alifrhg th^ 
Siiuaiicrn by removing slaughter houses and bone collection farms 
away from the airfield approach are^ts and also by modernising Ihem 
would be more iicceptiible !□ the public than would harassing the birds 
with loud noises in a. R'-puhioi programme and (here ii no eflecLive 
Exchslo-i technique for this situation, but Repulsion would cciljiinly be 
more acceptable than killing Ihe birds m any ullcmpl ut direct 
RfihttlltM. 
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ELECTRICAL AND ETECTRONIC MESUARES TO 
REDUCE BIRD MENACE TO AIRCRAFTS* 

wo. 0>B, V. V. BiiUPAj] Rao 



Inlrodoctiod 

The need for reducing bird menace lo aircraft ha'd already been 
amply highlfghted. In the next few minuteSjl shall be my endeavour, 
to discuss briefly, how electrical and electronic devices couW contribute 
towards the fullfillment of this need. 

Electrical and electronic devices have considerable potential in 
reducing Ihc bird menace. A few of such devices .could be : 

(a) High resolution radars j 

(b) Bird scaring devices 

(c) Bird repellunts 

(d) Controlled electrocution 

llkgh Reiolation Radars 

All aircraft have to fiy low during the stages of take off and land- 
ing. In addition^ military aircraft prefer to fly low. to evade detection 
by enemy radars. 

If birds could be detected by radar, the air traffic controller, can 
delay the take olT or landing. He could even guide the pilot in avoiding 
ihe birds being tracked on the radar. However, it should be remembered 
that violent manoevOreB of aircraft will not be possible during the 
critical moments immedintcly preceding a landing or following a take- 
off, This is especially so in case of transport aircraft (like a Boeing or an 
Airbus) whose m&noeviirabilily is limited and pny attempt or quick 
niunoevurea lo avoid birds, will endjinger the safety of the passenger not 
to ip wk of the ^rcraft. Combat lircraft have a better mHnoevuKb*iity> 



Ill facl guidcTiEus on Qighl safely, advise pUota of military aircraft to puU 
up. in order to avoid a bird strike. 

Lei us see what arc the problems in deltction of birds by 
conventionnl surveillnnce radars^ operating in the lower frequency bonds. 

la) Safely of aircraft is endangered by birds, whose normal 
altitudes of flight are upco 1000 fL. But due lo the gaps 
(iiiisting at low ahitudes in ihe coverage of conventionaf 
radars^ doi even aircraft let alone biids can be delected by 
these radars. 

{b) Even if an object like aJrcfEifi is picked up in the vicinily of an 
[LirPield, it cannot bo identified, against the stronger returns from 
ground reflectiona {known 95 gj:ound clutter). Clutter from 
clouds, rain and snow can also adversely affect ihe yrobabiiity 
of de lection - 

(c) Birds, by virtue of their size* present smaller cross section lo 
radara and consequEjitly return weaker reHecled bjgnai^> which 
cannot be dL:tce(ed by Ihe conventional low frequency band 
radars. 

(d) Due to these inherent chaTacleristics, surveillance radars operat- 
ing in lower frequency bands have low resolution 10 [he ability 
lo distinguish two targels, separated radially or in a^imuih by n 
small distance. 

ThcK limitations are overcome by specially designed radarSj operat- 
ing at higher frequency bands. Radars lil:i? AN/TRO 1 1 which operate a( 
35 GHi, ciin easily detect a single mosquilo at a range greater than 2 km. 
At airporit with high movemeni rates of aircrafE rn North America and 
Europe high frequency Airport Surface Surveillance Radars, operating at 
16 GHz. 24 GHz and 35 GHz, have been in operation to assist Air Traffic 
Cotilrol Officers to monitor and conlrol aircraft and vehicle movements 
on Ihc surface of the airporL However, the application of these radars 
js limited, due [o their extrcn^ely high costs and degradation in 
performance jn rain, snow and blowing sand 

Airpori Surface Surveillance radars operating at 9 GHz ore now 
available, which are far more cost elfcclive than the higlicr frequency 
radarBJuHl menliuned, These rjidars hnvci very high rciolutjon and cnn 
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distinguish two ob)ec;*i j^epa rated in rnnge or azimuth by 9 m. at 1 

km range A man is ctiiiHy detecicd al 2 km, even when kneeling 

down. Floats of birds and even individuiil birds can be delected al more 

[hap one km Typicjl range fs H hni. The display is on TV monitors, with 
a synthetically superimposed map of Uie aulield The system sensitivily 

and rc^'lution are such thai aircraft .other vehicks and potential obstacles 

can be seen in adverse weather conditions. 

Bird D^JirLag Devices 

Playing amplified pre-recorded bird distress calls have been effective 
in scaling away the bird5 from airfields. Audio visuiil simulation of 
threats 10 birds couM also be iried. Such bird scaring devices could be 
deployed at suiiable places in Ihe vicinily of tlie airfield and aclivaitd 
remoiely. coupled with observation of birds ihrongh powerful binoculars. 
There should he certain randomness jnd variety iti such simtilatlons, 
because, if the birds recognise patlern in the recordings being played, 
they may adapt themselves to such non-exisleni, artificial threats and 
ignore them. 

Bird Rcpellants ^ 

All of us are aware of clcclronic devices emiiiiiig high frequency 
eleclromagnetic energy that irrilatesmoiquiloes and drives ihem away, 
it may be possible to develop bird repellants, on lines similar to those of 
such mosquito repellanls. T do not know if ornithologists are bird psycho- 
logisis as well. But it would be pertinent to mention here the need for 
an indt^pth study of the psychology of vultures, pariah kites and other 
birds, to devise more effective means of reducing bird menace lo aircrafl. 
For cample, a pariah kite is siiid lo be deaf, li dnes not very often look 
horizontally and is always looking down for food. Therefore, despite 
the engine noise, Ihe uhances of a pariah feitc striking aircraft arc quite 
high. No audio device will be of any use in scaring tiway such birds, 

Controkted Elecltoention 

Prevention is beilcr than cure. The best way to eliminate bird 
menace is to eliminate the birds. Royal Air Fnrce did this very succesH- 
fully in Gibraltar Jn 1979 ROt in collnbornlion with [he Pesr tnfesialton 
Coniriij Laborfilory of Ihe Ministry of Agriculture. Fisheries nnd Foodp 
«nd the local ornilhologiil*. Bpiis cf hreod pieces inipregnnted wilh 
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mtasured doses of Seconal and Alpha CMoraioie were placed on (he 
eggs of the birds during nestfng season. These dosf 5 caused dro^siBeis 
incapaciiaUon to fly and uliimaiely fhc dealh of the birds, in iiboui 
iwo liours. The eggs were rhen broken ynd the nesis flnere raked om. It 
was ensured Lhm ihc drugs affccled only ilie Mcdilerrancan Herfirg GuTl 
which was Ihe menace (o aircraft and no otiier bird or anima]. even if il 
look it accidenlally. 

I feel (haiconrrolled cleciroculioncan supplcjnenl (he above mcibod 
[n a rapid yel painless kilfing of vuliurcs and other big birds. A 
heap of carcasses car be covered by a grid of eleclric wires, 
carefully comouflaged and execled with approorrale separation from the 
carcasses. A fencing can be ereclcd around ihe area lo prevent accidental 
straying in of personnel or animals. The grid of wires is not normally 
energised. Whcii considerable number of vullures gather, on the 
carcasses, the wins arc remotely enej^giscd. Some of you may remember 
(bfll Thomas Alva Fdison, the inventor of the electric bulb, successfully 
employed this icthnique, to reduce Ihc men-Lce of rats in his laboralory. 



REMOTE SENSING OF PROBLEM BIRDS 
IN AVIATTON 

Baldev Sahai' 



IntrodnctSaD 

Birds and aircraft* have to share Ihe same airspace. Unfortunately 
it is not possible to arrive at a suitable meehanisni by which (he right- 
of-way can be regulated. As a result frequent collisions between Ihe birds 
and the aircrafts occur causing huge losses. K is reported thai Air 
India and the Indian Airlines sulfered a loss of Rs. 4.5 ciores during 
1981 alone, because of the birds striking ibeairCiifl or the orher way 
round. Minister of Civil Aviation reported in Ihe Lok Sabha recently 
that between January 1981 and April 1^82 there where 3S bird- 
strike accidents at the Palam Airport The losses suffered by the Indian 
Air Force must be much more. There is a reason for the same. Pra- 
ctically the cruising height o^ the modern aircrafts is far above the level 
ot which the majority ofbirdsfly. The military aircrafts. on the other 
hand, usually fly at a lower level and so suffer more bird-strike accid- 
ents. The average for &uch accidents is fifty per cent near the air bases 
and fif(y per cent pway from the m. In rare instances does a civilian 
Biicrafl gel involved in such bird-strike accident away from an airport. 

ItisaWo fortuilouii that inspitc of thousands of bird-aii craft col- 
lisions every year all over the world, the njmber of fatal accidents is 
veiy few. The major fatal accidents during the last 25 years arc Ihe 
roUowing, 

I9'0; El ectra Aircraft at Boston, U.S.A. with starlings (62 per- 
sons killed) 
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1962: ViscoLinl Aircraft at Maryland U.S.A. with wki&tlina 
&wa]is (7 persons killed), 

1962 : Dakota Aircraft ai Lahorci PakiGtan with vuliure (Co-pilct 
killed). 

Dozens of species are involved In birds aircrafl collisron. However, the 
problem birds are dilferenl in differtnt regions and counTriCB. Most of the 
north American and European airports have 'gulla' aa (he number one 
probhrij bird- In India 85 per ccnl of ibe accid<:nls are allribuled to 
vultures. The Bolulion to the problem in India has ihus to be devised 
fceeping in view ihe Indian environmeni. 

Various melhnds like playing of distress calls at airporl lo frighten 
away the birds cii: have been suggested to ovcTaurnc this problem. 
However, fifl iht species involved in JndiLi are widery dilferenr, this 
solriiiari is nol expected to show much promise. In this preseniation, 
po&sible ways to dcrtect the birds, iheir breeding grounds and moniloring 
[he environment around ihe airports arc being discussed. Remote sen- 
sing techniques canpljyav^ry useful role in thin iflsK, The c^perl 
opinion is quite dehnite that the long-term solulion to Ihe bird menace 
lies in m-HkiriB an airport environmeni inhospilable lo birds by mani- 
pulation of i he habitat in snch away that birds are no linger attrac- 
ted to Ibis cnvironmcn:. 
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The VrtAAtm 

The birds freqjenl and use [he airporls for the followi 
(l.CA-O, Service Nf^mnuiil. 1975) : 

a. in search for food, 

b. to find ^i[cs for ne^ls, 

c. lo seek ihcUer and safely 
d' [0 rest or to roost, and 

c. because (he airporl lies on migrarion route of cerlain species. 

The edibli; garbiige, earthworms, voles, lemmings, rabbits, insects, 
seed and grass growing in and around the airp.Hls provide source of 
food for many birds. Presence of slaughter houses in (he vicinity of 
airports aiiracis vultures The hangers* various buildings, trees or 
shrubs o^er shelter ^mj safety lo the birds us well as serve as adractivc 
aitea for building ncsldn CertAtn birds ncit in thick gruis, weadi or 
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•lirubs. The runway of the airports, parti cuTarly thrive which are not 
too busy, provide safety to birds as they have an unobslriicled view of 
any predator and in coastal area. Gulls tind <he nmwiiy. pariicnlarly 
attractive for roosting during storms yt sea ([ C.A O. Service MannuaL 
1975X 

Although migiation of birds in large flocks is a serious probTem 
in the Westetn world, this problem m not considered to be so serious 
in India. 

The key factor to mitigate the bird hazards to aircrafis is through 
a sound environmental management, making the environment least at- 
tractive to the birds. 

Before any nieaningful action plans can be drawn up for environ- 
ment management or for n anipuhitfnn of the hjibitat we must have com- 
plete, reliable and Up-to-date inforniaiion on the current status of the 
airport environmeni. TNe information necd^ for aamcjire (Blackpoel, 1976 
andl.CA.O. Service Mannual, 1975):— [0 Geography, (ii) land use 
(particularly informalion on agriculture, waste disposal sites, slaughter 
hou5CSj e^c) (ill) vej-ttation, (iv) soils, (v) hydrology, (vi) cHmaie and 
(vii) birds and other fauna of"the area. 

In addition, the siudjes must cover the daily and seasonal variation 
]□ number of birds present, their species, habits and distribution etc. 

An analysis of the above information can lead to the understand- 
ing of the problem : Whv> how. where and when a particular bird spe- 
cies is present in the airport environment. We shall attempt to deter- 
mine the role, the remote sensing techniques pby in furni*ihing the 
infoiinaljon required to solve this problero. Remote seusing will liope- 
fully provide enough information for planning remedii^l measures. 

Remole SciisIbe 

Remote seiiEing obviously implies sensing from a distance. Ilia 
generally understood to imply the acquisition of information about 
objects/phenomena by scientific means or devices culled sensors' without 
bringing any physical Contact betvieen the object and the sensing device. 
We all arc familiar with photography, h is a type of remote sensing (RS) 
technique. The camera is the sensor in this case. Let us examine our 
Hvc nali^iul bcn^es night, bearing, smell, taste and touch. The Eir&t ihiN 
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CflD be compared (o remote stJising. Eyes, ear? and nose sorvp as the 
sensors of oirrreiiiole visual, audio and chemicaJ cnvironmenf. In fast 
the phenomenon of 'seeing/recognilbn' of objccis around us cau pio^ic.'c 
a verj/cJoseauQjogyxvidnhemodfrn RS syslems. The cjc iMhe sensor 
la th,^ case for Ihe ckctroinsBnclic radJalion emanaling from or refietltd 
byELii objecl. Thebr^iin serves as an ultra high-speed computer i[ 
analyses Ike r:,dialio.,s makins use of iJie stored informatrou iu Uie 
memory, ivhich rhe RS specialisl* c;iJl 'sfBnalLjrcs^ and completes ihe rc- 
cognilion process. 

The moil wjdejy used remolc Sensing techniques loday are ba^ed 
->n the deleclioji/sensJTig of eleclrouiiignelic radiations and hence In ,ts 
cuneni connolat[ofi, 'Rcitiole Sensjng', ref.rs fo liic sensing or ^Tefc- 
■:(ionof erecfromagnetic radiation whid] IS refli-c^ed or emitted b> un 
object. The remote sen^iing leehniqucs arc based essenrialJy on ih^ 

use ofsensors capable or detecting and or measuring the reflected or 
emitted radiations. 

Remote Sensing is not something entirely new nUhough the icrm 
was coined onfy around J%0. One of [he first and stijl an cMrcNidy 
JmporTEinl remote sensing lcchnfquL',wi,hfn t lie meaning of the lei;n i.s 
currently understood .^nd used, js aerial photography. FJrst aerlaj phclo- 
graph js reported lo have been tafcen from a captive baJloon in 185H ,n 
a P;ms suburb. Aerial photography lias made rapid strides since then 
u^ing aircrafis, hejicopfcrs and baJJoons (free flying as ttell as iethercd) 
Photography itself has seen mrjny devdopraenls. However, aerlaJ phu(o- 
graphyhas. by and large, remained confined to the visibfe part rfrhc 
electromagnetic (em) spectrum which consiiiules only a very smaH frac- 
tion ofit. The remote sensing techniques have extended (he scope of 
utilization of Ihe fmspfclrum 10 almost its entire range. The fnUrac- 
tron ofnon-visibfe electromagnPJic radiations (e.g., infrared, microwa- 
ves) wiih matter Is converted into intcrp.cfable mformallon and ihus 
human visibility' has been extended into the non-visibje part of the 
fim spectrum. Use of Remote sensing sysiem is essentially meant for 
inventorying, mapping and monitoring of earth resources. 

The major ejemeinsofsuch a system are following : 

a. Data Acquisition 

b. Data Processing and Analysis 
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Data acquisition process Involves the fotJowing : (i) Energy lource 
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Murce of era radiation e g , the Sun (ii) Propsgaiion of radiation through 
ihe earth's aimosphere; (iii) Interaction of the radin'.ion with matter, 
(ivl Scnsors-actjv;: (e.g.. rudar) or passive; (v^ Platforms-orbitnl, airborne 
sometimes ground based systems; (vi) Recording of censor signals either 
In pietoriul form or in numerical form dectronicaJly (e.g., on magnetic 
l*p«)flnd {vii) Transmission of thcdalato groundbascd stations. Data 
processing and analysis involves following : 

(I) Conversion of electronic dalj into pictorial form or computer 
cumpatibic tripes, (ii) Acquisition of "ground truth* data comprising 
uncillary information and spectral slgnaiures to serve as reference data. 
(Iii) Interpretation of the d^ita Using interpretation devices, aids or com- 
puters in conjuction with the references data, (iv) Ground checks 
or evuLuati.-'n of the data and generating information products 
for the users in the form of maps* tables, pictures and reports 
to aid them in their decision making process in the munagement of 
vnrlous earth resources. 

A symposium (Thompson, 1975) on "Remote Sensing Data in 
wildlife Management" held at held at Sioui Falh, South Dakota in 
October 1?7H has highlighted the contributSon which RS tethniques can 
riuiVc in wildlife management. -■ ; 

We sliall discuss those RS techniques here which c^n be optimally 
used for iiickling the problem of birds as pest, 

Httmnle Sensing Techniques 

Aerial photography :— U is one of the earliest and still the most 
widely used remote sensing technique. However, the conventional aerial 
photography is generally based on the use of panchro ma lit black and 
white films The interpretation of these photographs is based 00 the 
tonal VhriaTions, texture, pattern, shape, size, shadow, site or 
content Most of the information needs of physical and spatial 
nature for environmental management can be extracted from such 
photographs. 

In principle, it is possible to monitor not only the bird habitats 
but alio carry out bird census through the aerial photognphy. The 
imallest bird that can be detected in an aerial photograph would depend 
upon the phoLogiB phi c syalcm rciolulion. In a phoionraphic syalcm 



w[(h arensoffccal length f, flying at a heighl H above terrdn, the 
scale factor is given by 

H ^ D 



S = 



!f d is The SfnallcsE arze rbjccJ Thai cnn be djElinquished m ihi; imggi? 
then then [he iimiring ground rcsHulion h 



D= -— = 



Hd 



TIiE factors Jiminng ihe resofuiior. of an aerial phi>iOBraphic 
syslcin are ^ (i) ki\s re5oluL[on, £i]) film lesoluljujf, (jiil film flylneis 
in the image pJane,(iv) type ofaircafl and conlrol of vibrallons, roll, 
yaw and pitch, (v) conirast of ihc objeci and Us surroundrnss. (W) 
condilioLLS of intervening aCmospheTe at [he Hrae of viewing i^nd (vii) 
sun ynglc and viewing angle. Appaienlly eslimation of limiting piound 
resolution is quite complex. However, to a good approjim.ilion. 
the limiting resolution is dtlennined by rhe film le^ofulion. 
This rcsoiulion is quoted m Icrms of Imtpair'i pei in (/pm) As- 
suming a leas of focal leng[lir= 100 mm and ihe commercially avi,i- 
labK' fdms with 80 Ipm, ihe JimltJng rcsniution for aD dirtr:ifr flying 
I km above the terrain is g'-vcn by 



= 1 25mm 



Ills thus poasihic lodeEecl most of the problem bird^ whiJi nia\ 
be resiing on ihe airport or izi the vicinity and ,1 census couJd b-.- 
carried out. 

U&e of colour -ilra^ may enhance ihe recognition -of ccrlain 

Specter- 
Colour Infrared Phoiogiaphy:— During the world war-ll bkick 

and white camouflage delcclion films were dtveloped. 

These films had spcclral sensitivity extended into Ihe nt.jr infra- 
red region where Ihe natu rill vegelarioij lias typically 4-5 times higher 
reflectance than thai in the green band. We assocraTe gretnncis 
wi til vegetation because in the visibfe pari of the spectrum, ihc green 
light ia preferentially scalleied or rcflcoled by vegetation, absorbing 
light of other colours. Jn the post-war period, colour itlfrartd {ClR) 
films were developed. CIR films hnvc proved to be an McellcDt medium 
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of studying vcgeiHiion. All vegetation appears with different hues of 
red in Ihe CIR films. Green objects (oibt^r ihan vegetation) appeaf 
blue and red objects appear green. Since Ihe vegetaiion plays an 
ciirem^ly imporumi role in the habitai, an aerial survey of Ihe airport 
and Ihe vicinity with CIR lilms can be very useful. 

Television Cameras ; 

CCTV :- A closed circuit television (OCT V) system can be Jo- 
Btallcd at critical plates on the airport frequented by the birds with a 
monitor in the air traffic control (ATC) lower. This can enable issu- 
ing warning 10 the pilot iipprojiching the airporr. Television cameras 
Lire available wlih automaiic lenses which control the light reLiching 
the camera lube. Thus th? syaicm will niilomytically adjust for the 
varying light levdi daring the day. A CCTV system cjn also be insta- 
lled in an aircraft for surveying the airport and ili environs. However, 
luch systems have to be quite rugged and can be operated only at the 
lower alliludes. Ai higher aliitudes corona probk'm arises becauGeof 
Ihe voltage^ u^cd. However, developments during the kst ten years are 
■iflerlng very alEractive soluLton in ihe form of CCD TV ^'ametaS' 

Low light level television :— Quite a large number of birds may be 
pr«ient at [he airport at night for which photogr:iphic or television 
itbiervarions are not pnssible. However, low light level lelevisiop 
(LLLTV) cameras are avaihble which can lecord events easily in 
moonUghl (typicat fluji f). I lux). One such system for example, com- 
jiriHn II ningle drodc in^age ititensifier tube which is fibre-optical ly 
foiipltd lo u vidicon [Thomson^ 1975/ providing a gain of 50. fiy 
vuupling Iwii wingled iodc imiige intensificrs in cascade a light gain of 
more Ikiin 23110 la obUmtd providing sljriight performance CIO"" lux). 
Thli Clin be coupled lo hilicon inunsified largtt ISIT) tube- At eveD 
Inwer light levels lilic overcast biarlighti a micrnchannel image tntensi- 
her coupled to a vidicon or ad inten^ilied silicon jutensified target 
(WIT) may be used, 

Iniill these cases improvcmeni it obtained, because the response 
of Lhc vidicon lube ur i[^ dcrivaimns fSlT, [SIT etc .) has been exlcn- 
dtd intn the nenr mfrJirud. lE 11 possible in ull these oiks lo inrital Ihe 
dliplay unil jn the ATC tower. 



/ 



-'I 



Charge coupled devise-ldevision : bne of the dtveloptients during 
ihe last couple <^f years is ihe ctiargc coupled device (CCD) [elevision. 
CCDs pre a new fiiinily of silicon semicoiiduclor devjL^es capable oF 
performing general fuiicLions of imaging, [l-l(tw<:r, 1978) analog signal 
processing and digiiaL or analog memory. 

FaJTChild Las developed low light level, low-power consumplion 
video Cnimera system (CC AID i&S) which n ei^cntlally an area imaging 
device (AID) having an area matris of 4B8 x 3S0 sense elements capable 
of being eleclronically scanned in both X and Y axes to produce an area 
TV picture. The active ale ii is fi.8 x 11.4 mm. h consumes 3,5 mA 
current at LO-15 V. It has IOUO:l dynamic light level range. It has thus 
dawn to dusk capability. Such cameras beitig eKtremely rugged, lifihl 
weight and Low power consuming can be jsed in aircrafis instead of the 
vidicon baaed cameras. 

Such cameras have also be?n adapled for aircraft monitoring, A 
lypicaUystem ba&ed on CC AID 4BS has been used as a view-fmder in 
conjunction with aciial reconuaissancc systems. It is 10 cm x 10 cm and 
is 2'i cm long. Il provides a low light level perform iincc down to moon- 
light illumination conditions. Il has variable focal lenglh (zoom) optics. 
Wilh a zoom lens of uplo 50mm (12-50 mmj focal length a variable 
field of view of 10*' to 40" can be obtained The ground resolution of 
30 to 100 cm is obtainable, nx I km altitude depending on the depression 
angle of the view finder lens (20'''90''), 

The development of Time Delay and integtalor (TDI) CCD image 
sensor for lowlight level imaging is anotlicr powerful lool :ivailable now, 
Fflirehild has developed u 102^ n 128 elemeot TDl, With such devices, 
pixels of the identical imagery are summed by clocking the charge syn- 
chronously wi Eh image motion across the along-traek jjjt[is of the TDI 
array. Wjth this device 12S integrations per integrating pixel column 
are clfecled increasing the signdl-lo-noi^c ratio. 

Thermal Imaging :- Another technique for locating birds and or 
(heir roosts at night i^ the ihermalj imaging. TJic birds will have a 
higher body temperature than their surroundings A flock of birds roos' 
ting at a given spot will give a higher temperature for the same. 

Temperature resolution of OrL^C pre achievable wiih Ihe nvailnhle 
ByBiems, However, mopl nf the syktcmA nn lalher >ophiitl(»lod Hud 



bulky, Pyro electric vidicon Camera systems have been developed whieb 
provide a low cost low power consumption thermal imaging systems 
operating at normal ambient temperatures without any special cooling 
arrangemenK These systems are portable and do not require stilled 
operators. The display can be directly effected by the conventional TV 
monitor, 

Braye/ al, (1571) used an 11-channel niultispfciral scanner to 
obtain imagery of a 3-miltion black-bird starling roost in a mixed conifer 
hardwood area near Chapel Hill, Tennessee from a flying height cf'ieO 
m AGL with a giound resolution of 0.35 m. The trees with high coq' 
cenlralion of birds showed higher temperature than the other (recs. 

Radar:- Radai-Radio Detection And Ranging iransmiis high- 
powered radio pulses inio the airspace in a particular direction, delects 
and displays the echoes that are returned on: say; a Plan Posiiion 
Indicator (PPI). This gives the diiection and range I'f the echoproduc- 
ing target. Radars have been used exiensively for studying bird flights 

and migration patterns (Williams fJ, al., , Kuncrd Tomas el al.. 1^68; 

Estwood, 1967; Flock Warien 1^74, Richardson, 1973. EslimLilion of the 
density of birds present in Ihe airspace can be extremely helpful in rou- 
ting airerafcs. These data can be used to guide aircraft around location 
where a bird strike is unusually probable. On a long term basis, ihc 
rndnr data can also be used to develop an operationally useful capabilily 
for bird-hazard forecasting pailicularly for migration season {Richardson, 
1973). This eslimftlion by ATC suiveiUance depends on (Blactpoei, 
1976), on following: <i) Characteristics of the radar (peak power, 
sensitivity of receiver and of the anlentia); (ii) Presentation of radar 
information (e,g„ PPl, photography of PPI or time-lapse movie); (iii) 
The effect of radar 'files' (eg-, use of Moving target Indicator, MTl in 
modem radars to fdter out echoes from mixed objeciivcl; (iv) The 
height distribution of Ihe birds and (v) The need for permanent record 
of the presentation. 

The type of radar also matters. The search or surveillance radar 
detects maximum number of targets aloft irrespective of the altitude and 
produces a fan-shaped beam. The tracking radar, on the other hand, 
ptodjces a pencil beam of radar imagery, shows only those targets which 
fall into the narrow pencil beam and is able to detect and follow a Mngle 
loriei, ejitrocling maximum informiition about ll. The mensurable pnia 
meleti (depending upon rAdHr pnd lar^tet type) are ^Rlchurdson, ]97B) 
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0) number alofl; (ii) conceDlralion areas; (Lii) altiludcs; (iv) flighl 
direclions and speeds; (\) approiii male target sizes and (vi) wingbeat 
trequencits. Many of itiese paramciera are measurable several kilomecer^ 
away duriug day and nighi and somcLimes above or even id clouds. 

The idfniilicatJDn of species preseois qui(e a problein. Some studies 
correlate the bird size and the radar frequency. Thus niu It i frequency 
Tadar installaiions can be used for species rdentificalion {mainly througl^ 
Bizel to some extern. The singlc-freqijcncy rcconnaissunte radar i&. not 
capable of idenifying a bird species uniquenly. Though any S— and L— 
Band survelLlance radar can provide real time information about the Dmn- 
ber and Iocal[on of birds iu the airspace (Richard^nn» 1973), Flock and 
Green (1974) have studied ihe ampliludc and Doppler sjgnalure of birds 
and (heir Epectra, Amplitude sigiiaiure is amptiiude modulalron ai the 
wingbeal frequency which varies Inversely with ihe size of ihe bird- The 
Do^pJer signature is obtained ihraugh ihe use of a c^ihcrent (Doppler) 
radar analysing the Doppler frequency spectrum of the echo from a 
bird. Doppler shift cif echoes providing a direct measure of radial 
speed and enhanced ahMily lu defect weak movinj- echoes (Rii;hardson, 
197^}- Pulsed -Doppler radars can reveal range ;ks well as bearing, 
speed and both Doppler and ainplilude signatures, 

Idind Use In Airport EnviropmcDt 

Habitat manipulation for mifigalron of Xht bird strike problem 
depends on resorting to a suitable land use. Gnidelincs fcr the proper 
land use around the Canadian airpon (Blackpoel, \97(i) devides an 
airpoit intn three zones A,B and C with radii of 3.? km, 4,S km and 8kra 
respectively. For large intemationaL aiiporia all the three radii are to be 
incrcEised by 1.6 t^m. The incompatible land uses i.e.. uses which 
increase [he birdsirike hazard within each zone are given in Table-l. 



Xnble-l locompatible lAnd Uses Id Airport EnTlionnieiU 



Zone 



Incompatibk Land Use 



A: 

(3.2/4 fi km) 



Picnic and camping areas 
Power lines and electrical plants 
Flat-roofed buildings with jnadcquile 
draimige or those dciigncd In hold 
water on roor 
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Zone 



Incompatibic Land Use 



(4.8/6.4 km) 



(8/9 km) 



Forest reserves 

Fish reserves 

Snd (turf) farming 

Seed farming 

Crop farming 

Race Tracks 

Food processing plants where edible 

wastes are accessible to birds 

'Drive-in burger' and food serviee stand* 
where food IS con^nmed in automohilca 
and remains arc disposed of in open 
garbage containers. 

Bird sanctuaries 
Swamps ■-' 

Flood and flood control areas 

Game preserves 

Piggeries 

Fruit-tree farming 

Stock feedlots ^ 

Stockyards (with r^ns, stflbles. eic) 

Fire grounds 

Outdoor t healers 

Water storage (open) 

Raw sewage outfitlls 

Garbage dumbs 

Sewage lagoons 

Sanitary landfills 



As far as India is concerned, vultures and pariah kites have proved 
|o be the btggesc nuisance in bird-strike problem. Presence of filaughter 
houses within a in km radius should not be allowed so as lo discounige 
the presence of vultures in the vicinity of the airport. Other incom* 
paiible land uses, not listed in Table-l, aie lish markets, meal market- 
tannery etc.. around the periphery of the airports. 

Remote sensing techniques can be easily exploited to monitor a 10- 
km zone around an airport. It is possible to detect and locale any of the 
undesirable land iisr fcjiivres listed above. The need fur nionilorinf 
(iriies bccnunr even icmporary violnticn of Ibcuc guidelinet cm pUy 
hnvoc wilh muvvmem of ihc nircrnrii f/.i-df/j birdi. 



Oite of the bfgfi^t problem in India is Ihat often the airport arefl is 
outside llie jurisdiclj<in of local Municipal Corporaliun and so Ihe 
Corporaiion yuJhoiiiii^s are unjible to offer any as&islance. The ?an- 
chayals lack infra slruciure to rcgukie proper land use in the vicinity of 
the airport. Thus this problem must be looked into. 



Sone SngeefifloDs For TACkling The Prohrvm In India 

(i) Arrange u comprehensive land use survey of a 10-km radius zone 
around the maiji airports complex. The scafc cf neria] photo- 
graphy can be 1:10,000 OT 1:5,000, if possible , Since vegeialion 
pUys an extremely important role, colour infrared film should also 
be used. This should he supplemented bv collection of other ground- 
based data [o have a complete ecological survey. 

(ii) The above data shrtuld be used in dereetfng incompatible land 
uses, preparing bird dislribulion maps e(c. Il should lay special 
emphasis on locating ditches, opin water bcidies, tail Icees elc. 
iDcompalibIc land use features must he removed, 

(iii) Indian Airliner should consider ins|a.|ling VO-mm format photogra- 
phic camera and a CCD TV alongwjlha video lape recorder in 
Dtie of the Boeings. The schedule of (his aircraft should be so 
arranged thill it will be visiting at^east once a month all ihe air- 
ports which have a serious bird strike problem. These two sensore 
should be activated when ihc aircraft 15 within a distance of 10 km 
from the airport during the landing and the liike off phase. Both 
possible appiuaches lo the: runway should be covered. 

(iv) The pholographic and video-tape data should be studied for incom- 
patible land use and for jnforir.aiion needed for habitat raanipul- 
alioD. 

(v) Director General Civil Aviation, the Ministry of Defence and the 
Indian Airlines may look into the modalities of aerial photography 
from various angles. 

<vi) One safety officer al each airpoil may be given suitable trHininj for 
the inlcrpreiation of the imagery. 






(vii) Use of radar for defecting birds should be encouraged so that pilot 
be wcirned. Similarly critical areas on the airport could be moni- 
tored through CC TV from the control lower, 

(viii) Legislation should be enacted to auihorize DGCA to take appro- 
priate measures against any land use which is conducive to attrac- 
ting birds lo the airport enviroamcnt. 
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FLYING HABITS OF BIRDS AS RELATED 

TO WEATHER 

AirCmde.S. Lakshhinab^yanan* 



Me(erologiOdt factors IiVlc windg and temperalure lo a large eit- 
eri d el ermine I hp flying habili of birds. In this paper, meterological 
conditions v^hi^h are conducive for souring for birds are discussed. 

Flying aiTi:rafl as weLl as birds use the medium of air. The pur- 
pose of (his seminjir h to investigate the laying habits of the birds 
which iiirtrrfcrc wiLh iilrcrafl Hying and uccasionalJy rtrsulLs ia flymg 
iiccldenla. Sm^c aircraft and birds use air as the medium, it will be 
jidviming4.'Ous lo direct our studies on the mcieoroirgLCLtl factor whicb 
help I't dulcr fhi^ flying activities of birds. At the very ou[^l, I would 
like lo i,iy iHiit such study of Mtieoroiogical ThIclots has net been made 
III girni detail m this country. While $[udyiug bird habits and lakiug 
Ihrnxiirca lo rr^ducc bird hits on aircraft, it is necessary to study Meteoro- 
hi|jL'uJ Taclors ?\s wefl. 

A crruin :imount of concerted study on flying habiis of locust has 
bvindonc Wilha^iew to con I ro I its menace. In 1963, ii seminar wui 
hild Lii 'Ithiun where meteorological facroTs asjoci^Ecd wjih mrgrati-'n of 
Imuiu over thousands of kilometres, over land as well as sea were 
ulraily hiid down. The breeding ground of locusts is the desert regions 
nf Snudi Arabia and Somalia. These locusEs are noticed (n travel as far ;ts 
Jiidiii imtt fjtlher north to China as well. It was :l puztIc before this 
lludyt how locust could travel thousands of kilometres ovrr de&erl. acrou 
Amhian Sea and move into Hajjiaihun and adjoining North Wcsl India. 
The iLudy reveali^d thai locust move down with |lie wind^ namely South 
WcBltfiMcs and enter our country. In this connection those Avho are 
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inicreslcd in knowing nboui locust tnovemenls and nicipdrlogical factors 
associated wjEh i[ in firtaler deicills may rcfi^r lo WMO Technical Noli; 
No- 69 (MeleoToJogy and Deserl Locnsis). For ihc s^kc of inleresc and 
to motivate di$ringni^h(d scientists assembled here into mefeoTological 
factors ussooiaicd ^'iib bird^ movemeDi, I will sa^ a few important 
factors connected with locusts. 



The locusts are observed to fly froni nearer to ground to a height of 
304.a meters or raore depending upon the ihermaJs. They mjfke u« of 
prcvaleni winds to move usuaHy down wind. Even though Ihey use their 
own energy for flrfihtB, they gel a large amount of 'tail component' and 
hence cover greater distances than what could have been possible if 
theie LS DD wind at all. The observed locusis in this country migrate 
with the South-westerly stream for mfgration from desert region of 
Saudi Arabia. Further ifiey require cctlain optimum temperature condi- 
tions to prevail for flight. For locusts To fly, its body (empeialure should 
be about 20X, Consequently they do n«t underJake llight at night time 
when Ihe environment is relatively cool. They waii f,n ihe day when the 
lemperature ifi higher and surface WiTid^ and winds in the atmosphere 
near the surface turbulent, strong and have the rtnals. In short, ihe 
flight of locust is iG a very large CJilent controlled by meteorological 
factors of winds and temperature. 

Tn the early 1950s Prime Minister Pandit Jawahar Lai Nehru visited 
the Delhi Zoo and saw lions and other wild animals fcept within cages. 
He remarked that these animals roam around in theii natural habitat and 
in the loo they must be suffering because of being confined wiihin cages. 
J. B. S. Haldane, Ihe ncit^d British scientist who chose to settle dowu in 
this country, posed the question "Are theic wild animals unhappy to 
be confined lo the limited space available in zoo 7" He quoted an 
erperimcnt siiying that animals do not roam around ftir thi: pleasure of 
it. They move only in search of food. If (he food is available, they will 
not under lake long trips. What he remarked about animals is 
appropriate in case of birds also. Their movcmcril is in search of (a) food 
and lb) habitat conducive for living. In the case of birds like kites and 
vultures [he meteorological factors that enable them to move in search 
of food art noteworthy. These birds do not fikc spending iheir own 
body energy for flying. They would like lo make use of atmospheric 
coflditioflB to gain heJglii from where they can have u nurvey of ihe jpod 
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where their food will be available- It is these types of birds which soar 
high into the atmosphere, that cause a greater risk for flying aircraft. 

Now I would like to enumerate a few atmospheric conditions which 
enable birds to soar fairly high into the atmosphere. Thermals arc up 
eurrenis due (o two factors (a) Orography (bi Buoyancy. On itny clear 
day when there is good amount of sunshine* one cati clearly sec birds 
lite vultures and kites soaring high into the almo^pheic Tfic thermais 
due to buoyancy are caused by heterogenous heating of land-mass by sun's 
radiation. Usually thermals are short lived and are very small in hori- 
zontal eiLtenL Nevertheless, they frequency get formed and after a short 
duration decay. These birds seek the thermals for soaring and when 
once the thermal decays they seek the neiit one \^here it is possible lo 
cinlinue their flighls. During a clear day with bright sunshine there is 
no d4:jrth of such thermals and vultures and kites arc air-borne through- 
out the day. 

The thermals due to orography are also important. They are 
caused by small hillocs, sometimes big buildings, peaks of mouniains 
etc. As the air flows across the barrier, rises on the wind-ward side 
and goes down on the lee ward side. Due to certain meteorological 
factors which I would not like to go into details, it is possible 
to have stirnding waves. On (he leeward side of obstacle there will be 
upcurrcut in the ne:it portion of the wave and down current jn 
the next portion. I had watched soaring birds often making use of 
sueh up-currents caused by orographic factors. During the day 
titne tfie protruding prominences like big buildings^ tops of hllrocks^ 
peaks of mounl;iins provide more or less a stmi- permanent source of 
thermals due to healing. Even when the atmosphere is relatively calm, 
soaring birds are rn the habit of making use of [hem. In this con- 
nccrion my own personal observations of birds over Chit ra Palace and 
Fort in Jodhpur as well as the hillock at Trichy, hear out the above 
mentioned points, 

Now I will give two more meteorological factors which I have noted 
in Delhi, which are used by soaring birds. Before the 'Aiidhi' (dusi/ 
thunder i[Tom]. a swarm of soaring birds are noted to ride the 
gust front. For the sake of making the idea clear, I would like to 
Bay that the direction of wind suddenly changes, say by IBO degrees, il 
on«e1 of duitairom and the aimoiplierc i> characteriicd by a laige 
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amount of verljcal upward n^otion. Normally, ciiizcna of Deibi Eake 
shdwr agfliflsl Ihft od slaught of duslslorm or 'Andhi\ where as these 
soaring birds yppcac To be happy lo fiain further height. 

Tn winter when Delhi and surround log areas arc fogbound, and 
it looks as if The fog is nolecingtohfi up, as a tnisual observer on 
ground, I have noted that the vultures and kites go up in the air tfer 
moment the dissipation of fog takes place. As a matttf of fact, J have 
used this observation of soaring birds as a ^urc sign of forecaatiog 
Ihe immediate dissipatjon of fog itself. 

During hot day 1 have observed aoarine birtis numbering 50 or 
more jusl silling on ihc lawns of Raj path where il is relatively cooler, 
instead of soaring into the sky. These ate the days when temperatures 
are in excess of 45'*C, Even when wind conditions arc favourable for 
soaring, my observation is that these birds do not take to sky, moit 
probably because of very high temperaturea. 

We are confronted with a situation wheic flying bird? and aireiaft 
flying do not haimonrsctspeciaily in the context of faster moving low 
altitude flying of civil and military aircTafts. The menace. of birds so 
far as aircraft flying is concerned is on the increase. Probably birds may 
say thai the aircrafts ^re a menace to them. It is not practicable 
to elinitnaic ail birds and make Ilie atmosphere free from birds to ensure 
cent pcrcenl flying safety to ihc airctafl. [1 is possible ic minimise this 
meance if wc know the habits of birds. Meteorological conditions to 
a large eMenl determine the habits of birds^ Especially winds and 
temperatures play a dominant lolc in the habits of soaring birds. A 
detailed sEudy of melcorological conditions associated with birds 
movement and soaring has not been done in this country. 1 may appeal 
to the distinguished scientists to take atmospheric facloiB la their 

studies as well. 



BIRD HAZARD TO AVIATION 



WG, Ci>a. N, K, Jha 
ABSTRACT 

Bird hits cause losses worth crpres of Rupees to Aviation every 
year. The Indian Civil and Military Aviation suffer a loss of about Rs. 
1 5 to 20 croies a year due to bird hits alone. 

The year wise bird hit ligures fc^r the airlines are as foUowa :— 

1970 (20t 

1971 (17) 

1972 (43) 
1974 v36) 
1975 {fi5) 
1976(76) 
1977 (86) 
I97R (103) 
1979(112) 

During tat^c off, landing and low altitude flying some limes birds 
lljmg in the vieinity of Ihc aircraft intakes are sucked in, resuUitig in an 
extensive damage lo the aero engine. The damage to the comppessor 
roTor blades and [he extent of secondary damage to ofhcr siaiionary and 
roiaiingcompnncnisdepcndson the weight and size of the birds. 



Birds around airfield jre a great liazard to fligTit safely, 
year civil nnd military aircraft suffer heavy losses due to bird hits, 
this problem assumes the magnitude of Nntional importance, 
mainly vultures are attracied on the garbage^ and food waste, dead 
animals/carcasses, cic. The first esscMial requirement u> combat bud 
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mtnate ig 10 bring aboul a general awarencw amongst (he people. Once 
ihe peopb arc cducaied, it will invok? a grc:iier response from them ia 
majntaimng better eDviroitmciKS around Airfields r 

To mi ti gale the problem of bird hazards, ihe following steps arc 
desirable :— 

(a) To have an Airfield Environment Management Commilte to 
sliidy the basic problems of bird hazard, suggest means and 
take appropriate acTion. 

(b) Special bird studies to bt carried out on selected airfields. 

(c) Effective bird popuEation conlrol measLTe around airfield area, 

(d) Use of bird scaring caitridges, 

(e) Study regardinfi the types of bird and tbeir frequency and 
cbaracleri sties in Indja. 

(f) Issue of biid waming. 

Birds around an Airfield are ^reat hazards to flight safety. As 
such their population must be contrf^lled. ll is nccesEflfy lo have a 
proper Airfield environoient which docs not allract birds. Proper 
funciioniiig of Airfield Environment Miinagement Comminee will go a 
long way in mitigating the bird menace around an Airfield area. 



ECOLOGICAL STRATEGIES REDUGiNG BIRD 
HAZARDS TO ATRCRArx" 

K. J. Joseph** 
ABSTRACT 

Collisions between birds and aircrafLs have assumed great impor- 
fance in receni years. Ft has become a maiter of great concern both 
for the Indian Air Force and the Indian Airlines. On the Indian sub- 
continent, three ipecies of vultures, the Common Kile, and the Shorr- 
toed Eagle have been recorded lo hiive caused the maximum number of 
strikes. The various aiptcfi of bird behaviour [ending lo promote 
collision with .lircrnft, iirc discussed. If the number of birdi frequenling 
OUT airfields and iheir environs is reduced the number of bi:d strikes will 
also diminish. The ultimafe answer is lo make our airfields and their aur- 
roundmg repulsive lo birds by appropriate modifications of their habiiati. 

AUhough we can profit from the experience of some of the 
advEinced couniries in the meihods used for preventing or reducing bird 
strikes on aircraft, the methods we employ should be based on studieu 
mEide under Indian conditions. It is necessary to take up serious 
sluLlies on this problcrn of bird-aircrafl collisions in all iia aspecrs under 
The direction of an Associate Commitiee of expcils drawn from (he 
Indian Air Force, the Indian Airlines, the Dircciorate General of Civil 
Avialion (India)- (he Inlernatfonnl Airport' Aulhorily of India, the 
DepaTlmenl of Aeronautical Engineering of )hc Indian Inslilule of 
Science. Bangalore, and friim avian ecologisis of Indian Universities and 
oihcr inaiiiuiion like ihc Bombiiy Natural History Sociciy. 
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SUGGESTJQN FOR CULTlVAXrON OF ^AK.' SHRUBS 

AROUND AIRPORTS-TO REDUCE CONCENTRATION 

OF INSECTS AND BIRDS- 

R. K. Bhanotar and Y, N. SRivastava 

IntrodnctioD 

The BASH (Bird Aircraft Strike Hazard) has now become a well 
known phenomenon [n avifltion all over the world, caiiBing damage to air- 
crafts but also affecting loss in revenues. At times> ihe lives of several air- 
passeer^ are at stake while resorting to emergency Landing after Ifie BASH. 
The losses liavc^ increased manifold after the advent of Turbo-jets and 
training aircraft&. Ti has been estimated ihiit iiuund Rs. 2Q croies arc lost 
every year by this menace. If this colossal loss and menace it comijiucd 
year after year wilh slight increase per ye:ir a ircmendous Igsg m^y 
resulL This is supported by the figures of aircraft bcjng hit from 1977 lo 
1980, i c, 20, 130, 149 hits, rcspeclively. According To En Civjl Aviation 
Minister Mr. A. P. Sharma there were 38 bird sirikca incidents bciween 
January 19SL and April 1982 of which H) were due Id vuliiire hits. The 
worst bird hit prone airports arc reported [y be Bonibay,Cak'utia, Madras 
Delhi and Agra. The air force plnncs arc moit vulnerable to itus problem 
as their sorties are undertaken at Tow altliudes where as civilian aircraft 
cruise at higher altilule^ and face the lisk while ijindingot lahing off only. 
While studying this problem, it has been observed Umi BASH is mostly 
linked to few problem birj.s viz., scavenging or wilh biras predating 
upon insects. Several other BASH problems like timings of aircraft 
arrival [5 iciated wilh meal liming^ of birds. Considering thiS most 
ioiFKirtani aspect of bird habiL, a suggestion is given below whjch may, lo 
some extent reduce this menace from ihreshoid level lo limit of 
luletdtion. 

What attracts birds in and around auporls 

The most important parameters are : {1} Birds seeking food icfuge. 
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either connected with human food or animal food. (2) Predatory birds 
seeking insects* eiiher around purport or from ihe pests available in cuEti- 
vated lie! ds contiguous with airports, (3) Thermal hking of birds, cauBcd 
by coming and- going of airerafts and the warm smoke jetting out of 
aircrafis which creates rising current of warm air formed near runwaVE 
where in ihc warmer air the bjrd^ relax and love lo float. (4) Availabilily 
of large number of ponds attracting migratory birds around airports. (5) 
Nature and availability of cover/shelter for rnostjng of birds and breed- 
ing purpose and (6) Nature and type of ^oil terrain around airports 
whether coarse line or rocky. This effects birds landing. 

Number iid ffpe of bird^ aronnd afrports 

Crnithologisis have listed around five dozen different types of 
birds involved in BASH in areas around and the vicinity airports apart 
from the bird available cnrouie. These can be easily dilTerciiliated jn two 
major groups, and arc : 

I. Bf'ggifr an'l heavier birds : Thew include Bengal and white 
Scavenger vultures, pariah kites, cranes and peacocks etc. They often 
C^use serious damage fo airerafts. Some of ihese birds are attracted 
towards dead catties and waste dumps. 

1. Smolttr, Ifg/ifer Insccrhorouii and seed caiing birds : Theic 

include crow^, sparrows, parrots, pigeons and doves utc which cause 
lesser damage. They feed mostly on insects and seeds available around 
airports. 

Manipulations in preferred habitats, parameters affecting congrega- 
tions of birds in areas, in and around itirporls would rcdudce 'BASH' 
problems. In ihis regard, of various factors, insect populaijon increase 
after post monsoon period deserves allcnlion. It indicates significant 
increase. Thus Ihcre appears to be positive correlation between increased 
population which normally attracts more bird population resulting in 
more 'bird hits' viz., during October, Therefore, study of physicil 
environment of airport and the parameters which afleei/allruct birds ii 
necessary. However, integralc^d approach ii. also necessary. 

AccoringtoEx Minister of Civil Aviation "the Government h«d 
taken vaiioui steps to prevent the occurence of such incideala around 
alrportfl by regular cuiiing of the grass on ihe shoiildars of the runway 
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and clearing of shrubs'*. Other steps include spraying of insecticides 
and diesel emulsion on both aides of runways anil [jxi ways ai legul-ir 
intervals, regular sweeping of runways and laxiways for any dead 
insects and otlier materials aiiracline birdr^ «he force or air pressure 
while landing or lake off is not enough lo sweep off such dead material). 

PfafBiCftl EnvlTonmeDl aroitud «irpoi(& 

Most of the airpOTis for aaey reasons are located outside the muni- 
ficipal limits and arc almost sufrounded by cultivated fields and wild 
plants which harbours grain, seeds, rats and insects which are relished 
by birds. This local situation is unavoidable and birds, large or small for 
various reasons are atlracced thcte- 

it is therefore, desirable to have atleast such plantation nround 
airport which is deterrent to both insects and birds and the most suitable 
plant famous J n Bolanicd literature is common 'AK' plant (Cahrropis 
ap). This plant hiirbours only one insect, commonly known as 'AK' gras- 
shopper, Poeihcerus picfus (fabr.i. Why the stress is given for pbnu- 
tion of this plant around airports cud be understood from the brief 
bisuiry of the plant and ihe insect it harbours, as mentioned below: 

Nature and CDolent or *AK^ Plant : 

Three species of the plant occur in Indij and two of them Caioitopii 
giganlca and C. prnce'o arc also of economic importance. Both species 
resemble each other and have similar uses. The plant yields latex and 
contain a cardiac poison. The bark yields strong fibre superior to 
cotton in tensile strength. The floating seeds are dispersed through air 
and often used for stuffing pillows. The plant is a shrub of 8-10 feet 
high with stem coniaining milky juice. Latex yields nitroBen and sulphur 
containing cardiac, liah poison and few enzyme similar to papain 
(Ganpaii and Sasiri, 1936). The flower contains a long chain of fatly 
acids and alcohol (Murli and Seshadri, I945K Ash of C. gigiatea is rich 
in potash (20. B%), The wood yields a light charcoal which is used in 
gun powder and Bre works. The latex is a strong irritant lo skin and 
mucous membrane. An extract injected into the lymph sac of a frog 
caused slowing of heart and acute gaslro enlritiss (Sharmn» 1934). The 
stem, root bark, flowers, and leaves are used in medicine. In eases of 
Cahfroph poisoning, demulcent and mucilagenous diinlts, milk and rice 
giuel etc, should be given and morphine, astropine administered to allay 
p^n. On the other hand C. ptocera commonly called an 'Akadtt' is alao 



a shrub *-ft feet hi^h. The laLex of ihis plant contains trypsin an active 
labenzyme and a heart poison- The leaves and stem contain ealolropin 
and calolropagenin. In all other properties it is similar to C g/lgon/nJ. 
The C. pracera is often found as a weed in AgrjcnliuraJ lands. It can be 
controlled by spraying 03% solution of 2-4 dichlorophenexi acetic 
acid. 

PHirliuKy of the insect harboured by CHlvfropiH spp. 

Only one species Poeciivcerus piclus (Fabr,) pass its development on 
these planti. A single aneual generation is a rule for Ihis species, escept 
in South India where according I o FJeicher(l9l4| there are probably two 
broods each year. However, the ipecics is variable in respect of different 
life stages. Northern India, ovipoaition occurs during monsoon season 
(June September). The eggs undergo diapause, in winter and hatching 
occurs during March-April. Thus adult life Is resfricwd to only 4 month] 
on the plant and the hopper period for 2 months. In between these pe- 
riods the plant dues not harbour any insect. No other insect attacks this 
plant. Development from hatching to adult takes 55- 60 days. Eggs 
remain burried (diapause) in soil for 5 months. However, as recorded 
there is no diapause at egg si age in South Indian race and hatching 
occurs about one month after ovrposilion and nymphal instars take 73-77 
days to beoTnc adults The number of c^g'. per pod ranged between 
60-140 < Average : 116). Females respond lo mating after 3-5 days of the 
last moulting (Raziuddin et al.. 1977) and oviposiliou starts after 25—30 
days after the llnal moult. Increase in density enhances maiing per- 
centage and copulation can occur more than once. 

The most important features of Poecilocerus spp. is that they have 
well developed defence mechanism with a degree of colouration and 
behaviour pattern. The colouration is more aposomatic than cryptic. 
In P. picfus it is bright yellow mixed with blue striped piiitern. There is 
no atlcrapl at "warning" displays nor any attempt at concealment. The 
most important aspect m the species is its efficient iepungnatori*l 
mcchaniBm. This consists of an adominal gland situated below the fi«i 
abdominal icrgum and having its outlet through the membrane between 
tint and second tcrga which can emi[ jet of toxic flaid containing 
'■hittamine" and djgiialis like toxins (Pruihi and Kigam. 19J9, Qurcshi 
e/, fl;.j!«9 and Qurcshi and Ahmad, 1970), The squirting of the Auid 
ii bo»t developed in nymphi which can throw it uplu 50 cm- 



IW 



li3 



AccordJDg to Evvf et al- |1967J fluid mech^aisin, apart from tfie 
initial slarlJing re&liJT of cjcclion, il adils lo th? oveiail aposematjc eJTecl, 
thf fluid has TiirtKer dcfc^n^ivi? propqiiics Ihroufih us repugnauL odour 
which gives an acrid burniBg sensaliou il produces in Jhe mouth of birds, 
reptiles and mammals, due xo the toxic efleoi of ihe cardeaoides and Ibe 
hislamin? combined in the Slu'id- 

The value of dirfmce mechanism is enhanced by grouping observed 
JQ aduhs and especiaily by the nymphs. Sini:e [he fluid conidns a xx 
f^eromone, ithas thus an additional Tunc Lion of aUracling two iexes 
CChopard, 19 M), 

Djscus&ion and conduslons 

Since the factors for bird visiCjitiDn around airport has no iv been 
identified, the major [jsk remains is how to creale an 'anli bird dome' 
around aitporfp by physically irnproving the environment which h 
unatlractive and detcrenl to birds. The seientj lie management of the 
cnvironmi^al can be best conceived Ihro ugh plantalion of 'AK' shrubs 
(Cahtropis sp.), wh[ch harbour only one ipccica of insect ihai loo by its 
internal anatomy and physiology have proved repeUanl Lo birds and 
lizards. Because of iheir impiihiLabilily ihcse gnis^hoppera iire fargeiy 
immune from the aciack of higher veilebrale predators such as birds 
(GentTy, 1965) and hzards (Pradhar, ei aL. WSi. The higher population 
of this jnsecl as and when encountered can be biologically controlled by 
predaccous insects lifec Muniis reOghsa (L) or parasiiic flie^ like 
Blaesoiiipha kaeslrseri Biir. (Pandian and Delvi^ lf>75). Simrlnrly the 
spread of 'AK' (plant can be easily liickli^d as mentioned elsewhere). The 
insect iLself is virluylly or comple(efy flightless and if the babilal condi- 
tions remain favourable, ihcre is Ijtile tendcnoy 10 leave Ihe cnnfrnos of 
the hahJIal. 

From Ihe studies made from its life cyle il is clear thai the adult 
of the nymph are available on the plant belwetn March/Apri/ to 
September on!y. In the remaining months, Oclober to March there arc 
adull and nymph stages. 

In oonflii&ion it is suggested that ft trial be undertaken at some 
airport in iDdia for evaluating Ihis suggestion. 
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ECO-BIO MANAGEMENT TO CONTROL NUISANCE 

OF BIRDS AT AERODROMES 

INDRA KUMAR ShaHMa* 

Birds-hilfi lo comrpercial and miliiar> (Aircryfls) js a serious 
mcmwc. U 15 increiisirepaTlJciilarly in India because larscly birds ure 

protcckd wii-h Telifiious sentimcnls. It is causing loss of crorcs of njp«» 
inr year lolhelndiaTi Airlines i.fld Indian Airforcc as 462 biids-hitfl lo 
ncmt>lnnc5 *cre reported In four yem (iy7a-l9SI) in India (Hindustan 
iKiic^. 19142), Ecological studies and reports on ihi^ problem in India 
nir nuL tivailable. Various press reports reveal that CommoD culture d 
kilei and some oiber birds liU the pigefii are some of llie birds 
iii.nWcd inBASH. Eco-biolngital aspects of bitd-hit problem iiround 
IiHllipur Aerodrome were sliidjcd for two years from Junaury. 1980 to 

Murdi, ml. 

MilliDili»li>IEr ■ 

Eeo-biological aspecls of movements of birds parlicul^rly tbe 
wmraonvultuTC, house crow. Pariah kite and the pigeon in and jround 
Jodhput nerndTomc ^vere observed parlicularty in reference to usual lake 
i.lT nnd landing palhs of airciafls. Human factors responsible for higher 
pnpnliiiions of nuir^^nce birds around the aerodTome were also observed. 
Obncrfnthiii* and Results 

(;*ib»K*l>uiBP»"J Nuisance of Birds 

There ib a large colony as Sans i tribe people adjoining the aero- 
drome lliey dun'p garbage of their houses in Lidjoining wasteland and 
•urpihinlgy the Jodlipur-m-LHicipal Sanitation Un^t also dumps garbage 
thereby, including carcases of dead livestock ofJodh pir city m ^ew cragc^ 

Ulimw^ni IMiBviiti. RjiUinuJii H.»a<l, .IMhpiir-347020 

•M^Ur Co■^n>l^.l.>n cr E..v|ronn*r.t.l PI-nTiii|. l.UC.N. Tht p-por wht «kcn 
■1 rud. 
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nullah foITowiBgbi'. AU thai attract hoLie crows (Corvus spkndensh 
Scavenger vuJlure {Neophron percanopietus) and the Common vulture 
{Gyps btngahnsis). Both vuliurcs have habirs to suar ;.[ usual feeding 
haunls to louulc carcases Ihere. that endanger fow flying airerafla, Simi- 
Isrjy there is dumping of municipal garbage at the south west side of the 
aerodrome ailrucling vuUures tliere close to Ihe major landiag and mkc- 
ofF jir-slnp. 

Dumping uf garbage and Cflrca^es by the residents of isolated hul 
culomes and the Sjmmion Unit of the Municipal Council should be 
strictly prohibited ,md checked around 3 Itm ouiskirl arcii of the aerodrome 
and 5 km L>[;cnsiun ^reas, both from terminus of ianding and take oif air- 
strips. This can be done smoothly and cltlcicniJy wjih local Environment 
and Aircrdfi SjfL'i> Management Cominiticc, comprising Municipal 
Chairman, Drsliid CoIJector. Omitho^ecologist and sociaJ heads of 
nearby kjuihliei. There should be ready convenience to dispone away 
carcasei iif dead Jivestock of nearby iocaiiiies. 

Sewerage Water Accumiilaliod Around Aerodrome 

Large aimiuiil of sewerage \^alcr oftiiecily particularly oHndustries 
actumuJjic a( the Acitandeast sides of ihc^ Jodhpnr aerodrome dcvcJoping 
a large ^cweiage-pool there. The pual a [tracts considerable number of 
water brd^ eg the BlackwmoeJ i\Wi Ui'wan(opu\ himant&pmltgcm 
{Egreiia i^urzuioi .\nd iiubulcits ibi..^\i\\<}^\pi:ts\Tri^ga sppj. Luib stint 
{Caiudfii m:nuiui) anj the Kedwaliled !ap*ing {VuntHui indiaisj etc.. 
flyjng of Iheic birds there ii serious haaard |u low flying helicopters as 
well a^ landing and tafring olF aeroplanes. 

No sewerage-pool development should be allowed (here instead with 
Pi.iperly managed channels stwarjge be diverted to distant dispersal 
grounds. 

R««UiirAbts and Meat Shops 

Consjdenible number of riiiTsiiranls exist at the bus-ierminus and 
corners colonies so also there ire ^omc meat shops. Kitchen scrapes and 
leftovers of restaurants and scrapes from meat-shops attract large number 
of birds particuJarly the Pariah ki'e [Mihiis migrans) and the house crow. 
They couMandy hover around the aerodrome in search of offaJa and 
prove hazardous to low flying helicoplers, gliders, landing and '(akJng-off- 
^ircraft:^. 



Restauranl managers and meat sellers should be Inalructed not to 
Ihiow their scrapes and offals out of their shops^ these should be kept 
covered and should be lificd away by municipal garbage carriers. 

Pigeon NuisADCe 

In northern India, pailicularly in Jodhpur region, religious people 
dnily feed foodgralns to ihe pigeon early inthc moming and also give 
prutcciion, hence populations of birds are very high around Jodhpjir ao 
uliD aiound the aerodrome which is now within urban periphery. 
The pigeon ha^ habit to Live in and at houses, perching at whatever 
projcciionsandclefLsare available there. On bjng' or production of 
loud noise pigLons of vicinity lake ofl; their flylflg flocJ^s endanger low 
Hying aircraft particularly helicopter. 

Discouraging feeding of the pigeon nearby the aerodrome aod 
Bllminaiing or providing sleep slope at projecrions on clefts in houses and 
buildings around the aerodrome may t^onsiderably reduce menace of the 
pigcnn for want of facility to rest, roost and breed. 

Scrub iiml Grass aroiiod Airstrips and Nuiianct of Hitds 

firuwiand allracts flocks of larks during the winter (migralory 
WJdil. m'ii^et'fiykinB'Off planes, distuib these & leads ihem fly. These 
ihriV lht<c hit the aircraft or gel sucked in ergiiii-'s. Similarly scrub 
HlMii'i 'ivcral species of birds particularly babblers iTurdoidt's spp,) doves 
tiUflriop.'liJi ipp.lp biilbuls iPycnonoms spp-) and the Rosy Pastor 
yAmmi^ '""I'ti^K ihese may similarly prove dangerous to laking ofl^ air- 
Vturii Uiidsof prey (FflJco spp) also SL»ar much at scrubs r^jr preys *.*.» 
HHiill h,fdi and rodents and endanger low flying aircrafts. Hence il is 
purp^wful thai no grass scrub is allowed to grow around airstrip*, 
iiilaiial »pto ^00 meters, both sides. 

Ari4iliin» nf Opllmum Tlminaf. and Route cf Blids 

It wdi obiervcJ thai house crow, Rose-ringed parakeei (PtaltTncuta 
jfcf"jrirflJHhoUie sparrow and several other birds go to disiance country- 
ililii or villjigea in early morning about sunrise nnd return to roost In ciiy 
irtnurouiiil sunset; during these flights, hundred, of birds Hy over the 
Hihnnlfoinevnromc and may prove sciioUBhuiard to landing and taking 

ufl'iilreruri^, ' 
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It is bfller (o avoid Inking off and laudiog of ^eropJsDfs during 
Ihai optimum period. 10 tnimites lo 30 niiuurps i^asl sunrise and 
30 minutes to 10 mmuica past eu use L Slow flighi of aeroplanes give 
suflicit^nT advance signal (o bird^ lo e&cape hil. I( was noied Ihat birds 
iry fo rem^iin awyy from slow flying uircrafls. Secondly, parabola lakc- 
off and l.mding of llie aeroplanes can nilnimJse coming across the birds 
which largely fly at luw heifihts. 

Discussions 

Vohra (1982) mentioned pracifces of simplified screech of the 
FaVon, bangof criicktr and shooting of birds ai aeiodromes of European 
countries lo scjrc away birds from aerodromes. According (o my 
obarcvations repCLtlalions of sLch scrcenis Vk^ihouL appearance and 
danger of the falcons may soon make birds fcaiJess and unwary of such 
alarm sou n(5a, Jt was noled (hid birds around aerodromes are somewhat 
■ ncgltgcnl (o iisiia/ mar of low flying aircrafis as gel liabitualed. Qualerly 
spraying of gi-assland^ with ijiseclicjde^ around airstrips (Vohra^ 1^82) is 
not sufficfeni lo reduce growih of insecis there and nearby insects and 
birds may replace that wilhin a week. Spraying is cosily as well as cau&e 
air and [and pollution. CullJDg of growing grass and shrubs surroucding 
airstrips may cfftclivdy discourage birif* to Jand there. Shooting ofbirds 
by gun can solve the problem momeniarialy as soon arlifidal vaccum will 
be rcpfaced by neighbour si tie birds. Heavy shooling of birds may 
disrurb senlimcnls of people so also cause ecologjcal imbafance problem 
in the area. Eco- biological management at aerodromes lo conlrol 
nuisance of birds al aerodromes is the besi pragmatic lasting solution wilh 
Aerodrome Eiivirf nnieni Management Commiltee having one: ormihulo- 
gist to study the local problems and suggest various muasures. accordingly 
which may be including reduction of food availability as well as rest, 
roost and breeding facilities near the aerodrome to reduce the menance- 



Vohra Bikram, 
April, 1^82. 
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INDIAN BIRDS PROBLEMATIC IN AVIATION 
ANDTHFJR MANAGEMENT 

R, A. Agarwal' and r, k. Bhainagar^ 
ABSTBACT 

FllEhl, in)elligencc, :id;iplabiM|y, sight are some oflhe MtrJbulcs 
[lnn ;idd lo the diversify in life of birds and in consequence, there is 
cumplc^ilym their over all behavioural parierii. These when coupled 
wjih uciLviiies like Yoraging paiTtrn' v/ba-Wj economic rehijonshipa (to 
-lurinlircsls) affect an unparalld niulliplicily in iheir economic sfatiu 
Conscgucnllly the bird may assume Viiried economic stalus whjch if. i^ 
lie««livejcads to c^ilegorise the species as 'problematic' or nuis^nW' 
bird Wilh variations in several biotic or abiotic relationships, the status 
"f Ijie ^ptcics varies from situation lo situation. Thus rt is not 
frufclbld to provide abridged dcfirnion for a prob/em bird. Fulhcr bolh 
hliiJ imd the aircraft have ^flight Ihatish.rgly based on principles of 
hu.^vimcy, Purely from technical pomi of view, equally weighed for bolh 
Mid JMidlhc Jiircraft, it is not elfiicid and correct to designate bird a^ 

r'^'*^'*'^ ^ lo aviation. As is well known all ih.^e points rehle lo 

Viin.civ,ilion and nalural ecological balance etc. Therefore, ihe subjecl in 
iMiuhiy deserves deeper appreciaUons in widtr perspectives. ■ Unfor- 
l»ii»(clv. (he subj.'ci has so far. not received the aiicnfion ii deserves 
MjKcialJy.fromOrniihologisis. This equuMy per i.jns lo need of modi- 
hcnHonnnconvenlioniil approach of studies on ihr subject. The subject 
In inillty coiupr,.^^ of numerous component s. bolh applied and of basic 

' *■ ■'"''«''=' *h^" 'coupled wilh iivhuion, necessitate .ludlLS on distantly 

».lii(ed .ubiccis. Therefore, the subject is considerably different than 
ihcqcnvenrinnal ornilhology and impcialiveTy necessiiaies background 

Division of HniL?inolo«v 
InJmii ABrfculiUTjl Kcsctrth Imiliuic Neiv rtollil-IKHuJ 
J. PfiiJ«< Dirtcior. ARDil-MRI Projf.i & H«d. DivU,on of Enionio|«y \AR1 
New nclhi'luMJii * 

i lV.Jfti C\K.,di,ii,„>r. ARDJt-JAR] IVo>lL A (JriUrholPBliF, JJIvJUm of 
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-plifd OrDilhology. Wilh these poiols in view it has tk«n altcmpted 
^' v^cwlheavailflhle information subslanliaud with cerlain rclevenl 
■''^ples from lodm and abroad. Various methodologies on bird 
^'' Lieni rekvan. to lQ6mn specie add in lodiao condi.icns have 
1*^% discussed. For exaitiplejn India go far, management of problem 
^s in aviution h&s been wilh in the exclusive perview of Civil Aviation 
"juelA, F. The pilots followed the laid do^u guidelines. This was 



^^jjebly based on individual e\peritnces> eJipertise and the borrowed 



ill 



''^!*!iijloSy from abroad- These poinls have been discussed in the article 
■^ „dicare the m.mgeinent technology and scope of'siudies of relevance 
'^„uf conditions. Bird mcvemcnt h^^ been discussed with relevance to 
''\;|abi= inforniaiion ta aviation viz,, wilh flock density, especially m 
^^[loniohabituimiinipulation. The latter approach has been widely 
'V^^^lfd even wilh planting of exotic and indigenous shrubs etc, 
^l^cvance of Ihcse have been discussed in various parameters. Certain 
Wson chenio re^ptjon in relation to daily activity and foraging 
^l,(fQ have been discussed. 
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MANAGEMENT OF VULTURES AND PARIAH 

KITES IN PROBLEMATIC SITUATIONS 

AROUND DELHI 

R. A. AGARWAL* AND R. K, BHATNAQAR* 



Inrrodnction 

Bird aircraft collision or BASH (Bird Aircraft Sirike Hazard) Is 
(riily a subject of accident involving bird and ihe yircrafl. Obvii^usly 
It depends upon aircraft and (he bird, both aJTecting zones of each other. 
Bird collision or suction into aircraft engine results into various degcce 
ordnmngeB and may often necessitate replacement of affccied parts or 
nmy even result into complete loss of ihe aircraft. The degree of damage 
itf ponds upon degree of impact affected by the collision pressure which 
dcpi^nds upon Ihc speed of the aircraft and the bird, weight ofihe bird 
Miul III body mass (surfnice area it would cover and injury it would inflict 
wilh. culliiion) cic. Therefore extent of damages would also depend 
upui) Ihe pari of aircraft on which collision has taken place. In case of 
iucllon lato engines or even in cockpit secondary iiguries to aircraft 
pnris may also be :iffected viz., broken parts causing further damages to 
oT her part with collision or obstrucling smooth movements, inJuricB io 
Micupunls of the cockpit or even fire hazards in ihe aircrafi. All Ihesc 
ju turn miiy affcci aircrafi flying. Incase of jnraanageabiJiiy of aircraft, 
ILd uircnift may even crash and if it is over inhabited areas, may 
fvcn rciuli inio further severe losses including chances of the loss of 
human livci on ground. The lattr can not always he over-ruled, unleii 
uf coutK, ihe pilot has wirhsiood the injuries and is able To steer out the 
rritfi ii> (Ktine other direciion at the cost of his own safely. Obviumly 
piKcrn oJatvidcnto cannot he predicted to be of any panieulor dcbifn 






^Milon nf EninRwIaajri Indlna Airicuiluril Rw.irch iQUltute, 
No « Delhi' 1 100! 2 
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esccpting with cerlflin known examples based on avail abfc stflUstia (as 
dealt with by Shri H B.Singh), 

Previous speakers h^ive given many del a i La on bird sirike hazards.' 
birds species invdvtd' and economic losses^ due lo bird collisions wilh 
aircraflfi, Mosl of the speakers have emph^iMsed urgent nccessiiies of 
tnan&Beinent of bird sirike hazards lo aircraflsand which have been 
largely with approaches involving habilaC manipu]alicin$ ?, c dcniel of 
avallabiiily of food. Pevi speakers hjve suggesled olhet measures 
available from Iniernacional Air Safely Manuals which largely perlniLied 
lo codEtoI meaaurta generally followed abroad- Obviously applicability in 
Indian conditions duel" various factors, in parficnlar fauna! variations, 
variations in ihe behaviour of involved species and ihe socio-economic 
condiliojis in regard lo involved persons, limit iheir applicability and 
utilisations. Besides Ihesc linutauous, lack of studies have also limlled 
the uLilisations of concepts of control measures. A suivey and perusal of 
literature would afiiLm lacunae of studies in India in particular tho^ 
having bearings lo applied economic orri|l;ology. Thus studies on various 
coniporiefils of ir.lcgraled problem bjrd maragcmenis are grossly want- 
ingr Of various measures, scheduling of Eights in relation (o bird move- 
menls over and across airfields, management of oJTal and gjrbage dumps 
(attracting scavenging bjrds), besides employing ba^ic scaring meiEiods 
have currently been wbaljTiay be termed as current status of Manage- 
ment of Problem Birds lo Aviation in India. In order to avoid redundant 
coverage, it is not possible to discuss in detail these and some other 
me^Burca currently in vogtJe in India viz., efficacy of spraying diesel 
emulsions on grasses along airslrips to control insects and replacement Or 
use of Sodium lights to reduce concentration of nocLuroEkl insects etc. 
Other measures like scheduling air flights with regard (o bird movement 
across lunways, although provides useful sefety meaurea to civilian air- 
crafis, poses limitations to defence aircrafts whose flight schedule, move- 
menia etc., cannot always be restricted but for the 'birds to pass". Thest, 
iheiefore, necessarily need supplementing support of other components of 
integrated nianagement of problem birds in aviation, In patticular agamst 
vuUuies and pariah kites which have largely been causatives of BASH in 
India, Therefore studies on these species were warranted. 

1-1. Details on bird hjiE!irdt, bird, alriko, bird specirs tnvolvf il ond ecoriismic losir* 
due ED bird coJIiiJon with airvrfLrt$Fiave bton delered Btolher spcAkerg hBVDfll&o 
covered thv^.—Edlrori, 



With above background, studies were under taJiCn during 1981 
and iy82 in Union territory of Delhi and vicinity areas falling with- 
111 120 km radius from Delhi. 

Methodology 

Methodology followed in th;Ee studies comprised intensive field 
surveys for sludy of habiiatSr surveys of population, congregating spots 
falling within aicfunnel iind areas outside airport fof relcvLince lo aviation 
safety). Under these, studies ^vere undertaken on general abundance, 
idcntiEications of spots where the spi^cieg congregate, identiti cat ions of 
causes of congregation, garb ge/olTal coUection sites> and perlinenf 
behiivioria] as^ecta. In addition lo these aspects, studies on toxic baiting 
of vultures and pariah kites ^eie also undertaken. For I Ei esc. studies 
were undertaken (conforming to procedural steps of U. S. Standards 
for testing AvicidcsJ on screening of insectjcidcs-for repcllency and for 
lethally toxic dosages were als^ undertaken. These were undertaken 
purely as research component under controlled conditions. 

Collection of live material was made from Timarpur and Gall- 
pur areas by the 'Nylon String Noose Trapi' which could be peifecled. 
only after long tests of various traps and netting operations, 
Accli mutilations of live birds was done by maintaining them in cages 
followed with transfer to smaller e?;perimentar cages. Process of accli- 
matisation was spread to three days for each step till the average food 
Intake rate and behavioral responses were stabilised in the birds main' 
Inined in groups and Una^ty individual birds in individual cages. Birds 
maintained in cages were provided feed (dressed rneat waste from meat 
processing factories) and water in separate pans. Consumption of feed 
WHS evaluated after 24 hours. Pans Tot evaluation of moisture loss were 
maintained in similar empty cages. Experimental cages WL!re maintained 
in Timarptir where eongregatinn of Vuhures and pariah kjiei it 
invariably met with i.e.. were maintained in natural environment to 
nearest. 

Promising bait formulatirn^ were laid and tested in controlled 
conditions in Tinrarpur Snnitury land Filling alica. Proc dure followed 
compriicd pre-baiiinj with waste bulfnlo meat drciiiings. For this varioui 

4. PiinafirudiH wire Aiwnord b^ Onw En Aid Schtmt ot A-ft, D.B. 
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pre-baitinB*siiinds' and pans were levied. These followed lesls of to^iie 
bail formuialion? laid on ground over hesian doth or plaslic sbects. 
Finally dead birds were collected and aiorUiliiy count was made. 

Due to extreme paucity of lime it was not poasiblR to undeit&kc 
deloiled studies on other connected aspects. Details on items studied 
are bcinB ^l^^"" ^*^^ under corresponding headings. 

RESULTS 

General abondancc of VuKures Bnd Pirlah Riles 

Within Union Territory of Delhi, ihe eeneral ;ibundance of these 
two types of birds {ihc Vultures and Pariah Kites) is met within number 
of spots, namely, the spois wherever food is available or is expected to be 
available {Plate-8>, These may also be for roosl. sheLler or for water Of 
even for 'bysking' On '^I'^f- P'ecise isplanations and details are not 
possible at the moment Thus general abundance could be to obtain 
food or al food source ; f^pltjrflii^ins for locating food ; for taking fimd, 
water or at the roosis may he temporary or permanent nature. Move- 
ments are most gj^prediciabLe, generally commenciag Little after sunrise 
allainine incrciising Jn^ks from S.30 hrs onwards incase of Bengal 
Vultures. However, ilifilit of Scaviinger Vultures and Pariah Kiics 
generally commences earJier tiian those of the vultures. In case of Bengal 
Vultures, flight cummencca, if few individuals have taken to flight t/?., by 
scaring. Incase of Pariaii Kites, flock of birds may simuLianeously 
take to llighl at In^ver Lev,:ls ippros. uplo 100 to 200 feet. While Bengal 
Vultures may lake etploiaiory rounds before attaining higher altitude. 
There appeared lesier association ol kites with flocks of Vultures. While 
Scavenger vuUures first soar with Pariah Kites and with ihermals soar 
with Bengal Vultures, Exploratory movements or flight of vultures is 
reduced little before sunset when they move cither to permanent rooaW 
or to temporary roosts which may be anywhere disturbance is less W;.> 
trees, monuments or even on ground Large trees arc preferred but nol 
as a rule. Roost onee occupied by Pariiih Kites are generally not taken 
npby Bengal Vultures. However Pariah Kites and White Vultures muy 
occupy s^me roost generally in groups viz.. ar high tension power towera 
and on electric lines In city area eiploratory movcmenis of Pariah Kitei 
are more at tree top levels ond is lower than ihose of Vulturca, MovO' 
ments of Pariah Kit" have been observed even in clow proximity to 



Palam in Cantt. area and in spots ejiactly leading to landing of crafis at 
Palam. Congregations of these three species are ma^timum at spots food 
is available and that movements of Bengal Vultures could perhaps be 
predicted with intensive studies, which are warranted with radar tracking 
and similar devices. 

Observations on roosts revealed that often roosts (Avenue trees) 
of Whilebaeted Vultures and Pariah Kites are in close proaimily of 
lesidenlial premises. In such situdtions these species also attain stalua 
of urban nuisance birds, Therefore such roosting sites deserve manago- 
ment by mechanical approaches like pruning of tree tops and conlinuoui 
scaring (keeping in mind air safety hazards) from permanent roosll 
which are expected to oHer solutions. Urban Enviionmernat and Land 
Scape Planneis must keep in mind these aspects while planijiions of 
Avenue Trees etc, are undertaken. Management of roosting birds with 
use of sticky roo^t repellents or contact insecticides are not advisable. 
Similarly toxic baiting of individuals from permanent roosts may not bo 
effective. However, for management- spots where congregation i an 
metwith deserve identiKcations, 

IdebllflcBtlojis of cungre gallon spot^ 

Further observations on general abundance of Vultures and Pariah 
KlKh revealed that 13 locations are somewhat of permanent nature 
where concemraiions of Bengal Vultures, White Scavenger Vultures and 
of Pariah Kites is invariably mci with Piale'9 and l0^^3) show habilaU 
of these species and are as pillows : 

1. TimarpuT Sanitary Land Fields 

2. Jamuna Bank opposite Timarpur Sanitary Fields 

3. Bone Drying Dump opposite Timarpur Sanitary Land Filling 
Site (nrjw removed) 

A. Ring Road Sanitary Land Filling Sites (MCD and NDMC) 
5, Old Fort Zoologicil Gardens 

r>. Idgah Slaughter Plouse Area 
7. Jama Masjid Area 

B. KuKubpur 

9. Shankar Rond (irregulnrly) ^• 

m^ PAlnm Village IgDncMlly rariiih Kiieil 
]]. Prliimpurjt. 
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V\»tp^H : Animil carea$a ikjoiiirta jipctaiiona ol GBH^ipu^ during RiGdtcpcBi 
Bpiiieinic in iHl. Badtamuna, showina congreeJiionsof whiicbackcd. 

Plate-9;2 : QarbBac dumping operailons al Tiaiarpur SanKary LMd Filling si<e- 

CcnlreolTal hcBp, 
Plale-S/S : FMlcm side of TLmarpur Sanitary Land Filling Sile wi(h Out Home of 

T-fl- HiJJpi[al-a permanent roosting slic of VuKurea and Kii». Tn fore- 

gnmnd, levelled garbHSC heap wirh widespread U'llc Egrcia. 
Pla«^/4 ; TimarpuT Suiinary Land FJlling Siic willi 'fmclt^' of vul(uraB(rn «n1rc) 

BDd avenue trees in bacltBroiind which ate ptiniincnT raoata. 
Plalc-9/S ! Timaipur Saniiary Land Filling Site wUK Patiali Kilcs on around la 

anil?. QactEiouod sbaws rcsldcniial compkic^ in close proninilly of 

permanoni rooslaur ire«. 
Plate-5/6 : McaiWasia Heapjai Tinnrpur Ssniitrj Ijnd FllUni Site. 



Phoioariphs b> R K. BhaTiitgaT 
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Beiiides Ihesc m^ny sm.n Her spots in v.^rious Ideations were iioled 
where vultures and Parjyh KKcs were observed v/2.> over Boat House 
Club grounds, Munirka, Vaaani Vihar and Haui Ki Rani. On many 
avetLLie lrec5 coating of droppings indiculcd thai these are occupied by 
these birds cspeciaTly Bcng-A Vullures, Causes of movemcnis of Vuliurcs 
and Kiles on aiicrafi approach rome (to PalamI o\cr Old Jamuna 
Bridge are difficult (o interpret. It cnifld be due lo ihcrmab/fasC winds^ 
illegal slaughlering and disposal in open of offal cic, between Yamuna 
Vihar 10 Soelampur) ot fligbi movenicii[s (especially of While Scavenger 
Vultures and of Pariah Kiics) emanating from Ring Road Sanitary 
Land Fiiling Siles. In v[e\v of avijiion safely fiom BASH, rnoniioiing 
and studies on this aspect arc warranied- 

Some coiigregaiing spots are oficn within very close pro:iiniiiy to 
human seitlemcnU and in thickly populaled areas. However, congrega(ioaa 
are maximum at GarbyfiC dumps where too concent rat ions vary. There- 
fore, obseTvalions on tULh spots lo idecilify llic cause, modalilies adopted 
for disposal deserve study with a v^ew tu finJ out any link of rekvane« 
lo lh:r population re^TuclionaJ piogramme by some sort of cultural 
techniques and for selection of experimental siie, cspecialJy wJicie toxic 
b.Liiing piogrammea Qixn be laken up kLC^^Ing in vjcw all safety 
paMcnelers, 

IdentiflcHlioD uf causes of cungregflliMls 

ObscrvaliODS on llie aspect revealed thai cnngregalions are 
primarily for obiainiog food. Besides food, in other areas, these are 
primardy fitr roosia or fiJr drinkjng biles or for bathing or even for 
'basking' (by Bengal VuUures). Refaied observations on these poinU 
have already been dealt with undtr previous columns. These, therefore, 
mdicaied need of appraisal of garbage disposal system and al slaughter 
lioliSCi BB ■□ why, inspile of very eScieni systems adopted Ihal are 
heller Ihan mimy olhcr pans of ihc country, the concenlralion of Ihcio 
birds Js so high in Union Tcrriioiy of Delhi. These ;Lrc being discussed, 
primarily in view of ihc relevance lo ihe envisaged invcsljgafions on 
Vuhuics and Pitriiih Kiceb and uul with a view (o discuss the efficiency of 
disposal sysLcm elc. 

(j«bniir colh-clton ami dljpopdl dIc. 

Jnforinaljim rurnialied are bmod on vliuni obBcrvnliuns and inlcr- 
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views wilh MCf) officials who wish to remain Eirmnymous. Objecijvfs 
of IhMC observaiions undcrU^^n are : 

0) Identifications of ibe links of relevance lo the envieaged 
investigations namely the fncloTS affecting congre^iiodi of these birds 
ill the garbage dumps, (iil Explore feasibjhly and Rnd out if any 
obscTvaticn could bs iililiscd in mechanical habit^i nianipulaijon for 
reducing population by reducing ihe congregations either without toxic 
bailing or by ulilising loxjc bailing lechniquos- llttf mam objcclive of 
the proposed project. 

Observations have revealed tbnt di&posal of refuge at illegal 
sites are not known and deserve first attention namely in context to 
precifie details on composition as wdJ as disposal of kitchen refuge, 
garbage, illegal dressings of poultry, fish, piggery and even slaughrering. 
Therefore, management practices can not be efTcclivdy implemented 
Besides these, the utilis^itions or disposal of wastes from meat processing 
planls/pouHryi blood from slaughtering and bones of the slaughtered 
aDJntals and bnnc drying at dumps In UnJon Terr iloiy of Delhi deserve 
utmost attention (Plate B-1), These besides affecting cimccntraiion 
of ihe involved bird species jilao involve revenue rciurns* lo the Govern- 
menl. if are titili^ed besides offering possible sources of additional 
employment gi;Dei'y"ioii jn various ways. Dried animal bones are 
perhaps Sold at the rate of approx- Rs. 5(lOlo8CO per ton and are 
variously utilised for ;i numbei of prudLLts. These are collected from 
almost all villager and dumped at a collectinE point from where these 
are distributed or sold out to bone niilfs. In Delb], daily turn out of 
these is in fair enormous quantity. 

Large hotels^ especially those utilising the dumping facilities of the 
NDMC grounds in Ring Road be asked to develop modalities for 
separaiiog refuse 'tcms {viz., edible items for Vuhurcs and Kites) 
themselves. This would not only afford better dumping facilities but 
would also reduce congregations of the involved bird species siraighi in 
the area of air funnel. 

■|n B small rifwnslilp, Mapur, tJtiar Prudcsh, Mr Kufai^hi sfatn] ihaf he 
pcQviile^l 'dusi b[in' to .1 number oF Houv^'* for ^oJkciion jjf bonc» fcom kiiclKn rtfute 
BQi] table lefLEfie. Economic rcium from ihcnQ vj^blcd h\ra to run a chiMren hboul 

thera. 
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Guliase dIaposiU at MCD Grounda 

Broadly, giirbagc dumped around Delhi dumping grounds, com- 
prises city gnrbagc, slaughter house wasr?, kitchen refuge (city refuge) 
and refuse from hoiel^ (plate 8/3-6). Rough eslim^jtes of the involved 
economics in relation to involved works are as follows : 

Total tonnage of garbage is appro^iioalely 6^30 000 tons iinnually, 
average daily garbage collection is estimated to be around 1501>to2000 
ions pet day ; estimated dumping at unauihorised sites an: not known. 
MCD ha5 to mainlain continuous vigil*. Wastes of slaughtered &hLep and 
goats amounts to eslimaied 3000 per 6 days of the week ; e^Hmiited total 
slaughtering of buffalo per 6 days of week ranges UlOO to 1500. Conse- 
quently, estimated wastes from these and processing pkuis which are 
precisely not known Similarly, precise details on wastes from slaughter 
house wastes production is not known. The available estimates 
(Table 1) necessitate and deserve attention for various reasons, namely 

Table 1 : Eslimflted Slaugbterlng of Animals in Uelhi 



Location/ Animal 
Slaughtered 



1977 



Year 
1978 1979 



i9m 



Delhi : Sheep and Goals 

Estimated wastes 
disposed in quintals 
at ave. f> kg/indiv. 
(Figures in quintals} 

Delhi; Buffalo 

Estimated wastes 

disposed (crop and 

inleitines) 
Delhi ; Dressings 

from factories 
C'anlt. and other areas 



n.aUBSO 12,95,430 13,75,134 1231976 
59.094-0 64,771.5 7K.756,0 6159S.S 



2000230.0 198S37,0 ?67860,0 353B60 
(Details wanting (uppros, ranges 



350 tons/ week) 



Details wanting (approx, ranges 

10 40 tons/ week) 

Detiiils wanting 



■TberolBmcilaf irnividinaniramonliprinafacUiiiei BPd IffJil EidminmifBilvo 
„i,iliOrliies 10 MLiii.ip.ii Corpor.hon airhoridc^ U> rcB"ln<c and clic^k ILkit>ii alauaKwr- 
H,j, .nd-IL^pHKl iifiVHlMlnun"uihoiiscd i\\a. l^n \^ ol«» need of pruvlikon of 



101 



ibe amounls of siomach, iDtpslinea and iungs discarded from the 
Glaughlered aniouls. Proper m^iiEig^mcM c,f (Kcit' atfttls would 
obviously reduce bird corfiregjcion bcslJcs sffording ufilisaljons 
These, Iherefore. deserve iflUjiijon o| ihc rekvani authoriUes, in 
particular ihe imu^genv^iii of open sale it i.ibk products (dressed 
potiKry birds) and illegal ilaughienng repuKcdiy done in Kasabpur, 
Palani ViJJagc and even rcpoi kd lo be at scimc siles In Shankar Road or 
Link Ro^dm vicmily of Riibindra Rang^hda (these have dOw been 
slopped). ■ 

Garbage disposal comprises colleciion from various poiiLfG lliiough 
fleel of trucks bringing tJiesc to marked $iics jnd dumping at marked 
spols. This is ieveiled wilh bulldozers Eslimaled Ji^ailahlc number of bull- 
dozers in relation lo amount lo be levelled [s low. The Jevclled spots are 
lobe Eillowed lo adain some compactness wiih drying or are directly levell- 
ed wiih bujldJQg rubble. To avoid fowl smell, gammevene is duslcd. With 
pulrefaciLOn often rhe sile/spois attain "bogge/' nature and cllernalc si(e 
IS taken up within allocated ground. The number of siray dogs and pigs 
oftea disturb disposal process. Th<:se need manjeemem by shooting (by 
Municijial Vermin Eleminaiion Ssjgad) or oUierwise, cspedcdly pigs 
which expose (he levelled spoTs from where vultures etc., again start feed- 
ing and movement of dumping vi hides is not possible. Stray dogs disturb 
vuUurcs and which lake to flight. This process at ihe time of Flypast 
may pose :i serious ihrcal as soaring praJually -.tlracls other individuals 
also. Fresh heaps of slaughler house waste is dusted with BHC. On such 
heaps birds do not feed liJl the surfdce is whitish /.f, the BHC is col 
assimilaled. Immediafely after this birds slart feeding. Therefore, 
studios on repellents are necessary and have been underlaken. Investi- 
gation on uEihsation of ihesu waifu products are also desiraWe by 
suHable agency. Al These sites, fly control is being very effcclively done 
by Baygon Fly tcms. However, in spite of best eflbrls by Mnaicip;il 
aulhorilies the bird cunceni ration in varying densily have been noled al 
all the siles. 

ObBertations pcrtineiit (o conlruj aspceiA 

U relaled to garbage dumping sites and rdaied sites and are as 
follows : 

Khadi Gram Udyog carcass U^ilisalion Centre, Pitampura, located 
middle of approximately a 50 acre plot which was an old dumping site. 
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VM9- JU/I T Yjimuiiix B^nk jii Ti^ierpur wLih whilo-baclttd vulEurea (in ccfllrtj at 

I^|ii1t'l<t/1 : t'oPar'Kiiiioii* nf Whiiebacked VuHuw on ground at Garipur. 

J'lulrlDyl : GinErct:LTl4»n$4>rWhirehackf;d VuLiure&disluEbed br jiEnydof^. Such dli- 
hirbincjos mJucu llt^hl fn ^^ih^ra aod may poBC baurds lo aviatieil umy. 

IHiilB-lQM ; Larjc auEoniAiiE: co^c irtfp rnsi^Med ei Tiniarpur for 1«1». 
I'Ult-lO/J : FMA irlj[ of nylon nciliiia fur on rreppine 'packi' of WhllobidiBd 
Vuhuna OP urnund al Tiinarpur. 

I'JaJa'IO/ft : BnperimtniB] Cages with Whitddckod Vulturti. 



Phaidfrapha bj R.K, JlhaLnomr 
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the site ililJ has some exposed heaps on which 'pickers', hand 
pfckin^ recyclable products pJa&iics cit^ are seen. These rewpose 
;he covered heaps. Centre is primarily for ulilisalioD of dead animal 
carcass skinninB and preparation cf bone meal etc., Aveia^jt receipt is 
about yboul 4-5 animal's pir day. TJie roiring larcass is ofieo ihiown out 
in open yard for Vuliurcs lo ckun bones ol the flesh Such skeletons 
arc maintained in heaps of dried bum;. These arc lattT auctioned. 
This point conlinuously mainlalns a Jarge popufalion of Btngul Vultures 
in varying density. The vflT>ing population density at the site clcfirly 
indicated immigration of pijpiijation (roni nrifihbuurjny areas <plale 
9/3-4). TJiercfore, such neighbouring 5H£& in Haryana also deserve 
appraisal for maTiagemcri and population foduciion of VuJiures and 
Pariah Xites by integrated ma nag? men! approach!-^ in Union 
Terrjiory of DeJhi. In any case the site at Pitampura deserve 
removal to other site on an urgent basis viihout delay. Such points 
indicate that simihir plants in Haryana and Uttar Priide^li (at Loni, 
Hapur, Mansuri) which jre cloiE in context to flying time and 'recon- 
naissance' or 'circuh' etc., at radial distance deserve monitoring or even 
removal to some other direction. Location of future dumping siie$ and 
carcass skinning plants may keep in view these points especially move- 
ment of vukure^ and kites, 

Timarpar Dumping Ground 

The ground issprcad o\er BOO acres of Jand but dumping is done 
in 5U acres of plot (plate 8/2). Besides cily and kitchen refuge the 
slaughter house offaJ, the meat waste from meal processing plants 
(reported (o be seven in Delhi) are also dumped here especially 
during the rainy sejison. However, precise (inie schedule for dumping 
of meal wa^ce dcsirve at tent iou fur iJiis attiael^ ma^iimuni amount 
of Vultures i»nd Parj,ih Kilts (Table i 2-4". Delails have been dealt 
with under corresponding column in "succeeding pages. Composition 
of dumping material was eslimated and ranged 35 per cent of cily refuge 
from urban Delhi. This is appcoiimardy ijOO tons per day of which 8 
trucks load is slaughter house waste that is dumped six days every week, 
besides average 5 to LO tons of raeal waste from meat processing plants, 

A-Uraciion of birds is maximum at slaughter house waste. For 
scaring to facihtate dumping or disposal, fire crackers are used at rate 
approximately 200 crackers per day, but usually j[ has been observed to 
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he lei^er than the ejtTimated quantity. Crackers, however, have Hmiled 
efflcncy and shoufd not be used at the time of flight schedule or when the 
cuncentration is ai maximum ]o ground for searing promotes irregubr 
llmht leading to soflTing which eve nina I ly attracts others from the nd- 
ahUuiring sites. At the site, the ground slrata is rocky and water acar- 
tity needs management for dusting of BHC etc. Bone drying or collec- 
tion dump earlier maintained opposite Timarpur dumping ground con^ 
Einuously maintained "he adraclion of large number of Bengal Vulfurca. 
It appears that some regulation is needed <n reduce such problem spots. 
Jl ii hciirtening that now this dump lias been removed by the municipal 
huihorilies Jamuna hank (Phte-^^/S) opposite the dump also n-aintaini 
It hirge population (if Bengal Vultures, the White Scavenger Vultures 
hud the Pariah Kites. These settle on sandy island to bask, even 
hnthcin river and also to drink water. Local inhabitants reported 
lliNt in summers when area is under cultivation, settling of these 
bLid< ill less. Investigations on shifting of these populations would be 
lnlat»lina for management etc, 

AvMtre trees opposite the site are amidst heavily populated 
hiilM^rigiL and ;i re abundantly used by these birds as most and are ^lerious 
ntitmnn in these localities including m a T.U. Hospital lPla^e-B,3 
Mill Kfi). Therefore, deserve population reduction lis »e1] as manage- 
"•• r\i 1(1 Ike sites. Now sorsie habitat manipulation by chopping of 
U*-y Itipii hkive been laken up. 

With Jibove informations in view of various experimental facilities 
fliO. 4 tipccnilly availability of expeiimenlirl material in natural cnviron- 
m<nl (JU «ere^ plot of enclosed area) the site was chooscn for eiperi- 
nwu iJiiioni. 



Itlnu Huiii S'pKiry l.^nd Fflling Sl(«s : 

Thfue niics are under [he administrative control of MCD and 
NIJMC, Total area roughly is 80 acres and fiUirg is done in low 
lying tpoifi. The dumped refuge also comprised considerable amount 
ufmoflt ihM la enough for attraction of vultures, especially the White 
SuiVD tiger and the Pariah Kites. Their concent rat iun is vecy high. 
|Jk0U jibundimily used ilie high tendon power cable lowers for rooit- 
iiti us LI permanent rooit£^ These, therefore, deserve fixture of niechani- 
laI dovi^o to la simple scinited metallic strip over thcie) reduce 
bkd loiiaiin^ mid cunaequenily built up of lh«ir congregationi. It hfli 
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also been observed Ihat as and when dumping opcraliuDs (gcnerdly 
v/.tJ. mid Decembei) are stopped, there is a rapid shift in population 
of Ihesc species. 

The aiea falls over aircraft approach. Therefore, Municipal 
atid I.A.F authorities have adopted a tegular management praclice to 
flifihT safely of shining garbage dumping from this ground to Ti mar- 
pur dumpiuE sjeg. I' is fell thit since birds concentration and (heir 
flying on the site with shifiinB movements to orhci areas poses threat lo 
both civil as well as lo I.A.F, Fly Past and also lo aviation from 
Safdarjung Airport, the site may be removed perniancnily- However, 
prior to i IS ihifiiug studies ate warranted on bird movemeni. Details 
on estimated population counts are given in tables 2-4 and amply indi- 
cate increased population of these birds in Delhi. 

Table 2 - Estimated populailoD cdiidIb of Vullurts and Pariah Kites 
in Ddhi area duilne Oclobet-I>eceiD]wr 19S]. 



Tabic 4 : Mailmain Popolilivi Coiiiils of VoUarea tad Pariah Klicfl 
in Ddtai, 



Area 


Bengal \ 


ulture 


White Vulture 


Pariah Kite 


Timaipur 


^(K) 






500 






500 


Yamunn Baik 


30CO 






200 






100 


Pitampiira 


30 






30 






50 


Ring Road 


100 






200 






300 


Ciiy Environ. 


500 




11)00 






100 


Budd up 
wilh influx/ 


1^000 






1000 






3000 


imuiigraliun 














7 flblc 3 ; 


Approvimqte 


liabitdi 


t nise lisuil counls of whMi 


i^bfleb«d U)t 




ivhile sciveng 


erl2] 


1 vulliues ami 


rariah Kites (3]' 


Habitat 




Period 








Oct. 81 






Nov. 


81 




Dec. SI 




1 2 


3 


1 


2 


3 


I 


2 3 


TimarpEir 

On ground 


50 Jt)0 


50 


200 


300 


:2oo 


300 


200 200 


On Pofes 


100 90 





:!5o 


300 





500 


250 5 


On Garbiige 


100 100 


100 


300 


300 


80 


350 


370 200 


On irics 


100 20 


2O0 


150 


SO 


20 


200 


7 200 


On Mojidik 


7 5 


IZO 


10 


IS 


300 


JO 


7 JOO 





LcMBiian 






Bengal 


WJliTG 


Pariah 










Vulture 


Vnliure 


Kites 




Ttmarpur Dump 






700 


500 


900 


« 


ILiillr Dump 






640 


123 


100 




YainUMiL Bant 






5000 


600 


260 


• 


J Idea 

IlIpc, I'ower hnea 






2000 


200 


2000 




' ind Tnwcrs 






19 


500 


3000 




Over i)ld bridge 






250 


15B 


479 




Maiijpur 






370 


269 


590 


L, 


Hmllnrt Vicinity 






? 


100 


470 , 


■ 


PlIiimpUTa 






30O 


so 


200 


1 


Hliiuyhlcr Hou$b and 


Kasabpura 




300 


200 


^00 


P 


/tm 






SO 


60 


200 


« 


Hilly HoJid Dump 






MO 


450 


5ti0 




1 hiniji D[;lhj and Kutub 




SO 


50 


130 


1 


M 1*111 ik.i 




S 


190 


123 


245 


- 


{ mm, 




S 


50 


S 90 


120 


■ 


Htlhrrlih Pjirk 




s 


100 


S 90 


S 230 


■ 


1 Tirdiiiviti 






5«9 


20 


S 70 


■ 


NliiMi&ur Koikd 


, 


s 


W) 


S 90 


S 240 


■ 


HmIi 1 












F 


ClhHUiutr 






500 


20 


10 




S— Doubtfut 










* 


I'Mih Nigar l>mii|ilng 


sUe : 










1 




- 


ll^.^p 




■ 





AiijickiLe city refuf;e is collected and is quickly covered up ai 
l(tilli|lM| I uhhd ift generally abundantly available. However, often this 
«1*ii aiUavU problem birdi. 

llAlliitiNiHarilla: 

KhHhuIi Niighr aiie receive! 20-25 truck loude of refuge, Al the 
Hfhi iiT Mhii'ivniioit no bird oiher ilian some Lgrcli were seen nr iho 
iluiHp 
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TJi s ift'inisirs i&;JllhOneh completely fly proof, yel atlracls a gocd 
number oT Piinph Kilcs ihal usually soai at tree lop level or litlle 
ovLr. Precise inroTEnalLon oa their moveatcnl and con gregal ions arc 
wanting bul could pose problem to avi-ition sjifely. COTinecled Bulohcry 
1$ Kaid Eo hundic filaUEblenng ofii lar^ number uf ^hcep and goats, 
rejei:ltd iTitut is said lo be burned, in incenerator (prfcisc ddails not 
kno4ii). In slaughtering, some blood drains out in open through a 
drajn^ ali.iig which some nie^t pieces also pass out and are also said 
[o be pulled LJUl by stray dogs. This evcniually aUracls Pariah Kites. 
OtKi] dispcsal is said to be managed by cantrnclors. Precise deiails on 
Ibis die noi known and deserve aiuntion, lF problem is desired lo be 
HiHinaged. This observalion was p(tinted oul in oneofthe nieelings of 
l.AF. Commilleeon Management of Bird Hazard. Ilia hcarlening 
that since ihen ni-edful at^iions are being taken up by concerned aulho* 
riiics. OITdl dumping is i^aid to be on an average range, one (ruck load 
every djy, for 6 days a \^tck. ^oms persons are also of the opinion 
ihai offal is dumped aL SubrDto Park dumping site. No bird or fowl 
smell was, however, noted at this site. In any case this needs manage- 
ment in view of anticipated bird problem so close to Palam- 

Subroto Park Dumping Site ^ 

IL is very close (o Psinm Airporl and if any lime problem birds are 
allracied ri may creaic sciious problems. Area is rocky where Canlt. 
garbage is s^id to be dumped at the rate of K-En truck loads per day and 
Canll. bultiiery ofljl at average rale of I/4lh iruek load (more on 3 days 
when slaughtering is done ihcre). Offal is sprayed with 5 per cent Mala- 
ihion and covered ^iih building malcrial or lime at rate of 10 quiniali 
per day. Hi-wiver, open oiposed garbage vas seen on days of observa' 
lions but no problem birds oiher than one Hawk species was seen. This 
indicaies Ibit either |hc sife atlracts smaller bitds or may be haibouring 
lodenls. However, possfbJc congregation of Pariah kites on kilcben 
refuge and slaughter house oS'al can not be overruled. 

Pilim Potltrj Area : 

No $ueh dumping site was noted eKcepLing eiiislencc of a small 
Poultry Farm e^iirrmely close to landing iravk of Palam AirporL 
Seme rtathcra ofdieased up chiekenA were alio fonnd and t loAJ-ini 
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Pariah Kites were noied which were seated from i he siic. It was re- 
ported that on main highway lo Gurgaon often stray dog$ are 
crushed under Vehicular traffic on ihe high way. later on their car- 
cass vultures sellle and these need monitoring and manjigement. 

Delhi Zoological Park : 

Discarded feed from pans are dumped near about Veterinary 
Hospital within ihe campus. Trees near the spo[ indicated roosling of 
vultures and this requires management. Therefore, it was brought to the 
notice of loo authories who immcdiaTely slo^qsed the praclice. il was 
also observed that many of the Irecs within zoo Cairpus are regularly 
used by Pariah Kitts for roosting. 

T.A.F. is said to be monitoring these and deserve impetus To th* 
eEfortSt especially for olber areas loo in view of lugfi economic relurnB 
of such efforts (safe guarding aviation hazards against birds), fea- 
sibilities of employing rx-Ecrvice men for the job may be eiipiorcd 

Besides the reoommeridaiions, outlined along with the correspond- 
iog points discussed m previous psges, ihese observr^rions also mdjCAird 
certain olhcr poinls needing aflention- These in brii-f are as follows : 

I. Meal processing plants all aiound Union Territory be asked 
to dehne modaliiies adepfed for dumping or disposal of i he it factory 
wastes. If dumped or removed by their ooniraclorsH ihcy be asked to 
define ihe site and periodic dumping is done or il is sold for further 
utilisation and ^iic utilised for the purpose. 

2h Bone dryirig dtimps all around Union Territory of Delhi wilhJn 
a radiusof atleasi SO km be put into continuous surveillance uh move- 
ment of problem birds may also emanate from these spots. 

3. Canlt, Butchery and Slaughter House in Delhi should im- 
prove their systems. Jama Mazjid and Slaughter H^use area to be put 
into continuous surveillance for monitoring bird congrrgaiiufiS and 
movement. Existing slaughter House and shops indulging in dressingi 
of table products of fish» poultry and mutton eie„ in open areas in 
Urban Delhi he shifted elsewhere and no discarding of waste product 
be allowed. Municipal authorities arc regulating thc^c :ispDCls now. 

A. PiEampura dump (Khndi Oram Udyog UniO and dump cppo- 
•|la Timarpui be Kmovod farihcc avfity. 
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5. Roosiing Bites withio urban Delhi/New Delhi be mapped, 
Esisting sites be cleaned for it msy be utiracling funhcr birds as vuliu- 
res and Pariah Kiles do nor freqgenily change auch siies but do inicr- 
change- InvesligBiionG on manipulaiions of roosliug siicfi wiihoul much 
altering aichileciutal slructurts and pruDinp of Iree tops deserve 
QtlcQtion. 

6. MCD be provided impetus lo inveelisalc ulilisaiion of garbage 
for faster disposal viz,, produciion of gaa. 

Foregone observations have indicated thai habitat manipulation 
especially tbrougb dumping processes ia not likely to provide immediate 
soLuilons towards jcdLciDfi the popuLalion built up in Union Ternlory 
of Delhi 35 the process would be time consuming and ffs many agencies 
will have to be involved to implement these. However, these being im- 
portant components of integrated manaeement warrani studies. 

Trapping : roregone observations revealed that trapping of the live 
malcrifll has got to be undertaken from the habitats commonly affected 
by these species. Perusal of idcvent literfllure revealed total :ibsence 
of in form at ion on the subject. The generally followed method of using 
mist nets were found to have limited usages due lo several reasons 
especially non availability of nets in India and poor durability for 
heavier birds. The indigenous products (nets) lested were found to be 
reasonably effective, Unforiunaiely. these could not be obtained dur- 
ing the period in spite of best effoitB. 

Other objectives of the investigations were also that if any method 
isu&eful ii may provide alternate approach for population reduction 
without using io:(iccompounds. Besides these, of course the aim was 
10 obtain Large series of live material for various cji peri mental ions under 
ConlroLled conditions. 

The Mirchells Trap TMiTchell, 1963) was not tested as observations 
indicated that these birds have differem behavioriat pattern and ligbis 
will scare them ; area affccied will have to be kcpi dark and covered 
with nets over extensive area. This was not possible. 

'Automatic cage trap" was fabricated, installed and waa put into 
operation for about 10 days at Timarpur (Plfltc-9/1>. Birds did nni 
afiect It due to some sort of 'bchaviorial aversive response lo (he new 
object". However^ it ia believed Ihpt if the trap it. left conlinuouily 
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in the habitat and the size is itill larger, it may show promise and there- 
fore needs investigations. Studies on such allern ale approLiches were 
obviously desirable. 

Neiring-' was variously tested. First it was attempted on con- 
gregations of roosting and basting birds in sandy islands opposite 
Timarpur Sanitary Land Field and was airenipted to exrl*''' bchaviou- 
rial studies for trapping the white backed Vultures, especially from 
roosting or bJisking "packs' close to water edges-bank of Yamuna river. 
The method could not be tested on Whhe Scjivenger Vultures which ara 
met within similar environments as wide spread individuals on same 
habitats and patches are affected by Parir.h Kites, bince Bengal Vulture* 
are most seiious threats to birds strike to aircrafts, concenlrnied efforti 
were first directed lo this species. Further if toxic bailing invcstiga- 
lions are found successfui on larger, more heavier ciirniviirous birds, 
the approach is likely to work for other smaller species with slight 
modifications. With this background, netting was attempted, 

Nethng of Bengal Vultures comprised stretching of large nylon 
gill net of 2 to 4 erft mesh size along the sandy ^lope. The Vulturd 
from the 'basting packs' were driven towards the mt and which wai 
hurriedly moved against iheir movement direction The approach 
did not provide any success in spite of repeated attempts. Main limit- 
jng points were that movement of men handling the net and thoJr 
railing could not be faster on sand, for this net size has to be sljll 
larger to cover more than 200 mt length and that contrary to popular 
belief. Bengal Vultures are able to take to flight with a strit^e of bara 
1.5 mt or even lesser. Even at this low level they are able lo manoevourv 
over the net. This is facilitated by the slope over (he river water Hurftcf 
where simultaneous movements for trapping operations is not feutjbk. 
Similar approach was attempted en harder ground in Gpiipur Un- 
forijnaielyi the netting did not prove strong enough to suppoii 40 
t^dd Bengal Vullurcs iPlale'9y5), Perhaps available netting was WCJlk 
due lo weathering etc. This followed sirailar experimentation! with 
Mditary Camoullage nets. These nore attempted at 4,00 hn, lO 
(hat birds can not see. Unfortunately, due to cumbersome nature ihe na( 

provided limited clHcacy, 

i 
CaiI ncm thrown over feeding pncki nt cprcnss nnd offal heapif 

provided norciultdue to utitivcn lurfucDt over which the feeding ii 
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generaHy rcsoricd to by Ihese species. Tt appears Ihai ihc lintlirig 
noise produced by 'sinkers' of ihe casi nest scares the bird. Afier 
repealed allempis in Timarpur, Cnzipur and Loni ihe meibcd was dis- 
carded, 1[ was also aUempied ihal iDslead ofinoving on fool, ihe nei 
Ihrower moves on a carcass carrying care which does not scared ihe 
birds. This loo proved of Jimiied usage niaialy due xo iigiliiy of bi^ds 
etc 

Nylon Siring Nottse Traps '- of varioos dimensions, msde out of 
strings of different slrengihs were tried. The operatjona] process 
comprised fi>:ing. setting of nooses and si retching the string support- 
ing the nooses on poles in the area in direction the resting populat- 
ion of involved species is ejipecied to move. These were also put in 
direction the birds could be conveniently moved or driven by workers 
towards Ihe iraps. All these were in relation to prior behavioural 
Biudies of thc^e birds. For example, abundance and fcasibiliiiea of 
iTjpping Bengal VuHures is maKimum from roosting or basking popu- 
lations on plain gtouiids. Trappinfi of while Scavenger Vultures and 
Pariah Kites was observed to be msKimura ai Ihe garbage dumps. For 
trapping of la[er two species, behavioural observations indicated ihat 
trapping is feasible with similar noo^e traps made out of Wishing Twine 
of no, S. Noose iraps proved most effective and all the maieriol 
used in the investigations was obtained by this method. Efficacy 
of these has been described in a succeeding arlicie. 

Release of trapped birds required very careful handling. For this 
leather gloves of elbop^ Jengih were used. Birds endangled in ihc traps 
were first %tt\X\y pressed with a wooden slick followed wilh release 
ofnoossE from the body. The noose could be iiny where and requi- 
red immediate attention For. if ihc noose were on neck ftlruggliog 
bird IS lifcely to strangulate itself. 

Handling and iranspnTr of the Jiye iniiterlitl 

Trapped birds were put into gunny bags and were transported to ihc 
expcri menial site for transfer into slocking c-ige. However, handling of live 
maieiial ri^quired to be done carefully. The process cempfised of holding 
Bengal Vuliure individual little below head liceping the body gently pressed 
lest the bird wiili Huitering of wing creates pioblem. This followed 
instant holding or grasping of legs to keep the powerful citiws in conirol. 
Once these were done the bird was found lo be qiiiie docile rather in 



control for putting inio bags for handling^ In case of While Scavenger 
Vniiures, individuals were held by ihe primaries keeping ihc beak to 
others ide. Observations revealed thai conlrary lo behef. White 
Scavenger Vuliuie it quite docile bird. Similar process w,is followed for 
handling live Pariiih Kites which too appeared quite docile when handled 
and is contrary to popular belief. However, in handling I'ari ah Kilcs, 
cnie is needed lest it biles. 

Stocking and jicclinuti&atlon 

Field trapped or collected healthy individuals were put into lai^e 
cages with other individuals of the same species lo subject them to 
gradual acclrmai4sation lo captivity conditionSr After a day or so thcEc 
were pui into snialler cages. Food (meal waste) and water were separately 
provided in earthen bowls or in metallic bowls. After two days these 
individuals were separated and were put into individual cages for precise 
experimental ions. However, the individuals yisxe provided with known 
quaniiiy of feed (meat waste) and water, Wht n the individuals showed 
normal behaviour a^ evident from food intake and activity, these were 
taken as fully acclimaEised and ready for eKpcrimenialions (plate LO/6). 



Experlmealalions with lovicants 

Procedure followed comprised Ihe widely followed mciihology (US 
Standards for Tests of Avicides). For these, three species (Bengal 
Vulture, While Scavenger Vultures and Pariah Kites) were separ^ilely 
miilnlaincd in cages, these weie weighed and se^cd. aecJimaiiscd 
Individuals were put into cng?s lo make !! replications and one as control 
luntreniciJ) Known quantity of feed was given in bowls with known 
i|uantjly of water in separate bowL In an empty cage the feed and 
water wcLs kept in similar type of bovis lo eslimaic moisture loss wiih 
evaporation. Birds were starved for 24 hours for tests on Eomnnts 
(p^^[iciocs) commonly available in Indra, Screening of these were 
undertaken by mixing the chemical wilh ihe feed and provided ID 
Individual birds. For every tests on different doses sepa rale individuali 
CI r bird were used Bird individunl once given a particular dose uf a 
ihrmitnl wna pui under observation for a period of 7 days Due lo 
linilied fureiimcnial cages available such Jndivlduili wcic numbered 
ind iranKferred lo Hocking ca^i. 



Preferred carrier used was meal wasie- dressings rfrom buffalo meaO 
obtained from Meal Processing Factory in E>elhi. This was doinj as 
field obaervalions had revealed Ihat raajiimuni congregalions of these 
flpeciea was on such feed when il is dumped -Jl ihe dumpfriB sile (Plate* 
S/6), However, preference was investigaled between various tissues 
Cuns, trachea, intestine, crop and Ifgamenls) ihal are generally dumped 
as wasleSr These indicated that pieces of mu^icle tis'iiies containing some 
fat picMS of 2 to 3 cm lenglh and 3 lo 6 cm width Jirc most preferred. 
Soch material was used as preferred carrier in ali tests, 

Eflfeds orehemlenl Bails 

Seven readily jivaiJable chemicals were tested for efficacy as toxic 
baits on VuUiiTefh and Pariah Kites in dosages not expected to be harmful 
to spray operators. Large series of tests with number of varied dosages 
was not possible due to obvious reasons. Table 5 give^ behavioural 

Table 5 : Respan^es to cfaemicaf bails in Vulture.'f and Pariah Kites 



Chemical 



Concent ratfony 
dosage 



Acccpl ability Responses 



Bromadiolooe 0.25% on carcasses 


Poor 


I'laeniarrhage 








Spray to make 
4-6% cone. 










Dichlorvos 
Diniecron 


29-50 ml/kg carrier 
50-60 ml/kg , 


Slow 
Poor 


Acceptance poor 
delayed actions 
Sniffcd and rejcc, 
ted, acts as feed- 


4 


• 


Endosulfan 
Roger 

Aldrin 


100-150 mJ/fcg 
25 ml kg 

20-56 ml/kg 


Poor 
Poor 

Snifled 


ing repellent 

-do- 
Not picked but 
repel lency is 
short 

Not taken spray- 
ed surface are 


■ 
• 


If 
* 


Methyl 


56-100 ml/it. 


Picked 


not affected 
Lethal 






Paratbion 






Mof jality in 
1 to 3 hours 






(14 











responses and indicated that sprayB of Dimccron. Endosulfon and 
Aldrin rc:5pcciively in concent raEions of 50-60 ml/Jtr, 100-150 ml/ltr and 
20-56 ml/llT (of forniuiated coninercial products) act as feeding repel- 
lents. These when sprayed on feed (per 20 kg) are not taken by thow 
birds. Baits prep j[Cd with 4-6 per cent BromadJoloneand 3-6 per ccnl 
Parathion aie lethally lojiic (o these buds. Former chemical, however, 
Meih>l causes internal hacuiorihftBe due to which disposal of dead birdi 
is somewhat difficult and also as requirement of chemical is more. 

Toxic Bailiag af Vullnres and Pjriah Kitea 

Studies on captive individuals indicated that food intake rate ranged 
between 0,50 to 1.5 kg in Bengal Vultures and 50 gm to 550 gm in v/hHt 
scavenger vultures and Pariah Kiies. Studies also indicated that thcM 
pfcfcr tissues with some fat, such whole pieces are iiigestedr Field 
observations showed thai at meat waste or offal dump first Pariah Kitei 
congr'-gate followed by White Scavenger- Congregation of Bengal 
Vultures commences with warming up of sunlight. Other avian spccien 
do noi JiflccT such dumps. Further these species are habiiufltcd to 
congregate for feeding from ground e:icepting Parjah Kites which some- 
times pick iind itike to flight or while on Hight sweep to pick food piecei. 
It wa^ ihereforej imperative that baiting trials be initiated by laying feed 
mateFial on ground in Timarpui Sanitary Land Filling site where birdi 
arc habituated lo congregate for feeding Further area is barbed fenced 
all around (to check intrusion by unwanted persons) and thus offen 
safety in bailing operations. 

First procedural step in baiting comprised attracting birdi on 
deaircd spots. For this dumping of meat waste (already ascerinined 
and found most preferred food ilem] was arranged at known ipol. 
Around 60 mt from the spot playing, dumping trucks and movemerl of 
personnels around the spot was checked. Intrusion of stray dogs andhogi 
was also checked as theife also prefer the meat waste and their feeding 
AClivilies scares vullurt? and kites. At these meat waste heaps, IhoiD 
birds were allowed to feed. For these tests unlrcated material was Icfi In 
npen for three days till drying up of upper portions and due lo fowl smdl 
It wns found nol advisable to leave in open, was covered it with rubble 
And cvrniunlly burricd. During the process of developing congregation of 
Ihene birdu at thene meal wj^ntfl henpi dumping of slaughirr hnusc olTnt 
wai regulated and all eAliliog or Incotnlng 'luadi' were immedlHlvly 
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covered with and got Jusled wiJh BHC du&t and rubble, so Ihat birds do 
not move over lo other spols. These steps comprised pre-bailing with 
unirenled myieriisls using niosl preferred carrier. 

Table 6 ; Toilcaafs U^teA and estimated Iclhal doses fot nLdircs and 
Pariah Rites 



Toxicant* 


EstfmatedLD 50 
(oral) in 


Action (toxicity) 


, 


mg/tg 




lironiadiolone 
Dichlorvos 


.005 
^ BO 


Ad ti coagulant 
OjDiact, sEomach 


Phosphamidon 
Endosulfan 


2K 
LID 


and funtigant 
System ie, Contacl 
Conlacl, stomach 


Dimelhoate 


250 


poison 

SysieniJc and con- 
tact 


Aldrin 


67 


Con (act, Etomaeh, 


MelhyJ Paralhion 


9 


Systemic, Frothy 
salivation 


MfLlathiOD 
Landarin 


2800 

20 fi 


Non 5>&lemic 
Jnf^ccrive 


Methtooarb 
Phorate 


100 
37 


Systemic 


Furadan 


no 


Contact and sto- 
mach 



•Furnialaied pKiducFa avu'laljlo wfcc levied. i 

Above \es\s indicated thai methyl paralhion bails are suitable fbr 
to »iic bailing of these birds and ihetcrore, warranted cootroHed field 
testing of baiting technique. 

P*fe-bpitinji was stopped afier 3 days, half portions of three succes- 
sive meat wa^te heaps were sprayed wiLh DDVP and Aldrin solutions 
to 6ee the feeding repeliency. IL was observed that sprayed portions an 
not picked by birds or by stray dogs and hogs. Spraying with these 
chemic:ils w,is repeated and was observed that repellcncy lasts 2-4 days. 
Twliiig of TCpollency beyoad 4-dflyi was nol possible as dryinii and 
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putrefaction oFtbe exposed tissues lakes place and such pieces are not 
preferred food items. Further rotting of exposed meat waste heap cfm 
not be allowed around environmeais. 

After ascerlarning repetleiils effect of DDVP and Aldrin, it ttHi 
desirable to study fciisibilirics of attracting these birds to prelaid 'bill 
stations' al baiting points whicharc nol on ground. 

Ten pre-baiting points comprising wooden planks {^"x6') fixed on 
wooden poles were fix'^d 30 mt apart in one of the plots at TimarpUf 
Dumping sire. Simultaneously ten bailing points each on 5's5' plasllc 
sheet and 20 earthen bowls were pui on gronnd. Objeclivc of thcie 
Icsis was lo find out if these bir'Js could be attracied Lo prL-baiiing stations 
which would be above general ground level so that if there is iiny 
drainage of toxieaoi, it can be avoided. Tests with earihen bowls ui 
baiting pans were undertaken so ihat if sufficienl allraclion can be 
brought abou I, eventual loxic baiting can be more effectivel> done with 
increased concentration and toxicanl can even be given in water (liquid 
toxic bairs), Pre-bail malcrials laid on plastic sheet on ground ofTcred 
similar experiracnial manipLilalions and obtain saf^^ty factors- U wdk 
found that none of these pre-baiis are effective enough lo develop reason- 
able congregations of birds. Finally over brown plastic shoe i. he lian 
cbth was spread over which meal waste was dumped. This was pui 
in area where these birds frcqueni. Repealed observations for 3 duy- 
revealed thai vultures and P^iriah Kites do not show any avcisive behavi- 
our and congregratf on these lo feed. 

Thi^ followed final trials on to^lc baiting. Chopped pieces of menl 
wane was sprayed with Methyl Paralhion solution to make .1 4-6 per cent 
concentration by "eight of meaL For spraying ordmary knap/sack 
iprayer or Hand sprayers w^re used taking all precautions tof pcslicidal 
applicalionsX These bails were laid on brown plastic sheet over which 
hcilMn cloih had been spread (PlnlelO/O^ Birds were allowed to feed. 

Ab c>;pccied from previous behaviourial observations Pflfiah khO 
Al ll congregated followed by while scavenger vultures and finally Dflngnl 
vuliuret. Tojiic symptoms in these species commenced with lelharilO 
movements belaboured breathinji with gaping beaks, erratic filghi for 
■hori dinttinccs. frothy salivation and flniilly dcnth. Jl was. however, 
obiervod Ihiil depending upon inlflke ol Irealcd bail muleriul, movemeni 
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and cmsei of loxic symproms vary. I>ariah kiics and While Scavenf;*r 
ViiKures are able lo take flighl uplo a diilance of appioMixialely 
60-80 mi, radius Jind i^ gincuJly lo roosls. Fiom slcIi poinls deatl 
birds are lo be colki:[eJ for eveaiual disposal by burying Id mininiLJiD 
3 mt. deep pits. In BcnEal Vullures, percepiion of lojsic symptoms 
appeared quicker. These lower neck and with swinging ii are often starl 
regurjjiLiling Ihc ingested malenal. This regurgiEaEed inalemi is often 
picked b> crows in whom moiUlity i& quite f-i^l, Dvjii vultures were 
collected and were diapuicd ofl' by burying (Flaie-H]/2 — 4). 

Process of Eo^cic baiting was repealed afcer a bieiik. of 2 days with 
pje-bailirig wilh'unlrcalcd niateriaL Toi^d morlalLly effected had to be 
restriclcd to rermi5SJblc limilg of 100 individuals ofcach sptcies. There- 
fore loMC bailing at controlled field level were nol rcpcJltd furlhcr in 
particular as ihc sTudy objectives had been achieved. However, it is fHf 
that iniliitl pre-bailing be prolonged and ^fiei 2 days of loxic bniling^ mid 
pre-bailin^ be scheduled lo minimum ^-4 days. These studies have led to 
sugfiesied under me uiioned procedure for toxic bailiog. 

Pcwedttw far pre- bailing* : 

1 . Locally arcas/spols where target birds congregate be noted and 

lirae these birds sellle on ground or concentrate be noted. 

2. Unlreated meal waste chopped in small pieces be dumped and 
birds be allowed to feed on ihe material. 

Procedure for loxlc baiting* : 

Tonic hairing of any problem, nniaance or pest species ii one of the 
eompimenls of integrated management and involves multifarious aspects. 
Therefore, success of toxic bailing considerably depends on simultaneous 
cffcclive manaeemenl of related factors. Further improper toxic baiting 
may affect population of nonlargct species also It may also eflecl 
environ men I ill pollution and besides many other aspects mjiy even affect 
safety of personnel involved in toiiic baiting. Therefore, operators 
should be fully aware of safely precautions and safety measures lo be 
taken. They should also be aware of situation, area where tv^'m bailing 
is lo be undertaken and other factors which are necessary to be regulat- 
ed or checked- However, foremost is awarenesss to various connected 
aspects. Foi example, success of populalion fcduclion wi|] be limited if 

*SckcEH>aDF twtijngs IjjIh nade iRklni knia conaJderiiiDiiiall tHMy pBrumrleri, 
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during pre-bailiiig, VLlTures and kircs arc allowtj oTl^cr Food malerials. 
Similarly disluTbanccs to birds ducingprc or b.iiling periods, arc lo be 
compieidy checked in addiiiUD lo some of the above meaiioned poims, 
permission from Siaie WildiiTe Amborilies is necessarily required for 
tonic bailing of ihtsc birds under Govl. of India Wildjifc Amendment 
Acr. Miij. |<)«2, 

Covering mcjii of Ihe above poinis and siudfes described En foregone 
columns under lisied pmctdural sleps arc suggested for tojijc baiiiag of 
vullures sztC P-iriab ki'fs if required to be dont. 

1. Permission from Stale Wildlife Authorities and compelenl LocaJ 
AuthoriUPS fnr undcruking loxic bailing of vjliures and Pariah Kites 
for redL]i:irLg haziLrds Co aviaiion j^feiy^ 

2, Gifrmral InformaiioRS \ Through field surveys in area baiijng is to be 
done, genera] informal Jons on various pertinenl poinis be coJJected vjz. 
(11 Spols and lilcs liiese birds congregate and (2) Garbage/offai/meal 
waste dumps iind aTea& where animal carcasses arc skinned and spois 
where deskiniied caicasses arc lefl m open for vultures iind kiles to 
cleanse ilie flcsli. Area ^herc skeletoris from slatghfer house are lefl for 
drying of bone;^ i3^ A I such spols, time and periods when congregation 
of biids is ma^iniiiiq be noted. (4) Estimate of a visual ciiLnl of birds 
Jktid am'iuni of feed available. (5) Sekcied 4-6 ^pois, 15 ml. apart 
and minimum 30 nu away from skinning, bune dumping yard and from 
wBlFr puinlE. These should be away (100 nilr) from human in habllafion 
and vehicular traflii:- (6) ["[iblic awareness be developed on vailous 
perlinenl poinis viz , such sites should be compleiely away from Mlight 
funnel' ^nd eircuil elc, skinniug operations be done m covered enclosed 
sheds. Jn areas Khndi Gram Udyog Units of Carcass, uliljgatious are 
exisling, rhe animal tarcasacs be sold oui lo ihc units than letiiiig vultures 
lo devoure flesh. In areas such centres are not exisling, dcsl^inned 
carcasses be dumped in pils and covered isilh rubble or clay. Bciides 
some of Ihe above points concerned public be made aware oftojtic 
bailing, ils hazards and safely precautions. 

3- Depeitipmenl of birds canccntra'ion : (L) All existing food sources 
tammal carcasses offal and meat wasle etc,) be removed or covered by 
rubble etc.. or be sprayed 4Jih repelJenls. Malerials sprayed wiih 
repellents can not be recycled for making pokillry feed etc. It thould be 
eventually burried in ground piib to avoid rotting and puticfaelion. (2) 
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.SpjcLid [in spots as in 2 {S)] meat waste pieces of 3.6x4.8 cm on besian 
chub kept over l^wn pJa&tic sheet (3x3 nai)^ At each spot 10- 20kg 
fcDd/Apot (bait station) at inlerdistanoe of 50^100 birds. Allow birds 
F" feed on these. Repeat ihe process for 4-5 days or till suflicicni 
LLMiceuiraiion. (3) AU sorts of disturbance lo birds is to be stopped 
viz., by siray dogs» bogs ai;d by human elements, 

4. fktiUng: (1) Spray Methyl Paraihion 70% EC al the rale of 80-150 
mtykg meat pieces (career). Mi:i it well with wooden slick, Cemiami nation 
wllh olhcr malerials and safely precautions be kept iu mind, that all other 
fnnd Availabiliiy is to be denied to birds and that bjrds are not disturbed. 
(1) Treaicd bails be put aftrs pre-baiiing has been done [cols-2(5)or 
H2J1. early morning around 6,30 hi. or so and birds allowed to feed- 
(11 Treated hails be left exposed till 17.00 hr, or till feeding of vultures 
nnd Pariah kites coalinues. After that left over treated baits be burried 
^n J mt. deep pils. (4) Dead birds be collected from all around and 
Ituried in 3 ml. deep pits. While lifting dead birds, these be held by 
Winpi, eollecled in plastic bags and taken to dumping pits {$) Al on- 
Hl i^f loxic symptoms some birds lower neck and with swinging move- 
niffiit" rcjturgilate feed. Such feed be collected in fiat pans (dust pans) 
Nil d buried with treated baris. (6) Bailing may be repealed for 2-3 
iliyi 4ir tjii conceniralion of birds conirniies on Ihe material. When 
huUd up of eonceniraiiou stops, baiting be slopped and pre-baiting 
«Hlk UHlicaicd maierial [as In co 12 (5)] be conMoued for 3-4 dayi 
<f 1111 mlllcient conceniraiion of birds develop. (7J Toj^ic baiting 
-'■-"mied with pre-bai ling may be conliniied till desired objective is 
'd ft should be however, kepi in miud that (oxic baiting is one 

*>f 1li» iponeals of iniegraied managcmcnL Therefore, various 

flit'hiii iilTi.'Lliiit CLingrcgalions of ihcse birds are to be managed and 
lihiJiiniird liiUimg in diJTcreni spots of congregaiiona may have to bo 
iMidmiukL II. 

I'iivlnakns : 

UIrd Aircraft collision or BASH (Bird Aircraft Sirikc ffnznrdl ii 
Ifulv » luhjecl of accidcm involving bird nnd ihe aircraft, both nffccling 
iiiHii iif CLich other. Avoidance of the zone atfeclcd by birds in terms of 
Alljitidti direction and timings could be snme of the mensurea for , 
■vntdJui BASH^ However^ these cimnoi he worihwhllc uppronches fur 
ibrviiU0 Mirvnfti in uU situalious excepting of count, fur pHhbonger aJr- 
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which have more or kss, schsdulfd course that lo some ejileni can 
-f^ .^d in relation lo bird movtnicnL Available inrormaiions have 
(Cvealed ihal of various avi-in speciej involved in BASH, Ihrcc 
i^ing species, Whiiebacked Vulture, {Gyps bengalensis). white 
Vulture [NeQphron pernfttjpterus) and P:iriuh Kiles {Milvus 
^) arc Largely involved in BASH. Therefore, studies are wauaDled 

Studies uodertaken in Delhi and vicinity areas, lead us conclude 
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j^iihin Union tentoiy of Delti ihcfe pic 1 1 spots where congregations 

jf species is reguiarly nietwiih. Besides these there aie numerous 

spots lite ihosc in 'flight funnel' and 'approach route' to Palam. 

-need monitoring for bird movement and causalives (hat attruci 

^pecicfi like sjaughiering and dumping of meat wastes eler, Amongst 

^ ^ent congregation spots, the municipal sanitary land filling sites of 

if ,|pur, Ring Road and Carcass utiJisation Centre at Piiampwa are 

that need improvement in disposal system for quicker disposal in 

iular as production of meat waste and offal in Delhi is in Enormous 

^ity. To these sites there appeared regular immigration from 

'. - j'y areas. Therefore in neigbouring areas also there is a need of 

^^*^'^enient of piobiem birds and Iheir preferred habitat. The roosting 

'?^ nfihese species are in close proximity to residential complejies in 

*'^^ - - -■ - ---■ — removal. The 
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areas. Thes'- also need management or even 
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and Idgah Slaughter House Area needs shiftinfi \o some other 



sire 



Besides these management piaciiccs, (here is a need of integrated 
.^enient of these problem birds. Therefore, besides management of 
""".iiit. there is also a need for limited population reduction. Later 
^^would be warranied ifhabiiat manipulation is affected in various 

.'^hich would not have worthwhile roTe in such urban areas. However, 
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nagcmenl of thcie species an integrated contioi approach 
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TRAPPING TECHNIQUES FOR VULTURES AND 
PARIAH KITES FOR APPLIED STUDIES 

R.K. Bhatnagar, R.A. AGarwal and M. Raizada* 

Applied ornithology as a subject has already beiu established in 
relation To Agriculture. HorlicuJiure and Industry. With the advent of 
jef-flviation, birds have become increasingly bsT^rdous lo aircjafis, 
during the flight, [ndian Airlines have reported I49.bird strikes during 
1^80 and the repairs have exceeded rupcss seventeen lakhs. This problem 
is bound lo increase with further development of fast-flying aircrnfls. 

Direct strikes by farge birds like Vuliures and Kites, both flying at 
low and medium altitude, pose a serious hazard. Vultures being 
the most important scavanger bird, mass-killing is out of question. 
As ycl no saiisfactory measure to avoid such accidents is known. 

To achieve the above ends, a detailed study on Ecobgy and 
Bionomics of vulture In field and laboratory is required. The present 
InvestTgations were undertaken (in connection with various applied 
■ludiesl to find out [he best and suitable vuiiure catching technique. 

The foUowing methods were cmployt'd lo capture vultures from 
the Held by using various trapping devices, 

Jtonm-type manm/ net : These nets are usuaDy used by fixing the 
miin breadlJi of the net on ground and thio wing the olher end wiih 
Ihsuwofexplflfiives. The loose end falls down with the hcJp of weights 
tlvd on nr(< and it falls on the birds sitling on ihe ground. During [he 
preicnl invcsUga lions, explosives were not used, insread two workers 
Hl^d Ihe two loose corners covering over the aitling vultures 
Vulrure- being ilnw on the ground, it was convcnieni to use manual 
pnwii Iniiead of cjiploiivo. 



* SjImTw'^ BDl«nolo«y< iDdlin A^rkuHunl kunrch" In^iKurd, New 
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2 Siip-knol rope technique -. A long rope with a loop h&ving a slip- 
knot is carfifd slowly and carefully rm tile flock ofviiKures on ihc 
ground and la pulled as soon as ilg^ts hold of Ihe neck of Ihe bird. 
11 requires two operators to drag the rope and two to capture and 
release the bird from the rope-knot. 

S. Verikalty-Jix^'i ftip-totH : In Ih's case a number of Loops were 
stretched over the ground in fl zig-^ag manner. Then the birds are 
slowly diiven to move towards the sireJchcd catching device and 
Then 5uddenl> dlsiurbcd. This, caused Uapl-i-zard running and as such 
iheygol canght in the loops wilh sliivkriot. This requires a Urger 
group of workers to release the birds caught. 

1 Boom-type manual >^et -. The data collected by using this net is 
tabulated in Table I. Neis of average widlh of S,0 meters covering 
an area of approximately 200 square meters used ten limes, wiili 
each type of mesh tanging from 1/2' to 2'. 

2 SUp-kaot r^e technique : A very slow process and involves pa- 
ticnt workics by the workers. This has yielded a maximum caich of 
5 VuUuies per day and involved eMrcmely ert'cient workers. 

S ViriieaUy-fieidf^Up-knotst Each operation covered approximately 
1000 square meters wilh 1000 slip knots. Number of attempts were 30 
with different cord strength (Table M). The Vultures c^n only be caught 
with loops madeof cord number 15,20 or 24, The best resulls were 
obtained ia No 24, Higher number of coid will make the net heavy 

and urimanageable. 

The investigations carried out prove the efficiency of vertical fixed 
slip-knots over all others. The slip-knot rope technique is not suggested 
due to slow catch. BoonHype mnnual nets is completely rejected. The 
only practical vulture catching device is vertically fixed slip-knot 
lechniqtie. 

For catching Piiriah kiles and White scavenger vultures, slip knot 
rope technique is equally useful. Only thinner nylon thread ,s to be used 
Mi.t nefs are though useful but are expensive as net is an mported item 
The auiomatic .age trap as shown by Bhainagar and Raizada (1975) 
cau also be useful after birdi have acclimatised lo new object reaction. 
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Management of Problem Birds 
(n 
Agriculture 



ENVIRONMENTAL ENDOCRINOLOGY OF 

REPRODUCTION OF INDIAN BIRDS' 

J. p. THAPLIYAL 

ABSTRACT 

India is rich io avifauna^ but food physiology, rcproJucI ion biology 
and beiiaviour of birda is poorly underslood. Of 1240 species of biTds 
found in ibis sub-coniincni, inforraaiiou on annual cycles of repro- 
duction of ^S sptcies, on body weight of 9 specie? and on (he faciors— 
cnviTonmental and hormonal— lb !l[ refiuLit? the breeding and body 
WfigM cycles of 4 species alone is available. Results indicate thai by 
manipulaUng eavJTonnienliLl faciori, like qualliy and quaniily of avail- 
jiblc food, bu mid iiy» t her mo -period. pholoperioJ, elc, Ihat ncf dlher 
directly nr by wjy of thyroid and adrcnyl on (he hypoIhaTomo- 
by pophysea! complex, reproduction and body weight of birds can be 
rcRUlnfcd, However, more informalion collcded at differenl poinls 
(liiLilndcsl in the country on Ibe food and feoding hEibi(s. influence of 
dilfcjcnl environmental factors including chemicals used in Jigiiculluf* 
and industry on the behaviour and breeding of birds i? required before 
a sound scientific policy of bird management can be formula(ed. Mean- 
wbile. however, steps can and should be taJten lo ensure that ibe activl- 
lici of modern man are not inimical to our avifauna. 



PnirMiOf, Dcrinmrnt of ZivlDtv, Bihimt Hfniu linlvcniliy. Vnmniil 
*l'Ull PAPJT wiia nnl r«»]vBi] ind ibilravt wui liibon ni r»d. 
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THE IMPORTANCE OF BASIC RESEARCH IN 
BIRD BIOLOGY AfJD MANAGEMENT 

D. N. MATHEWS* 

Birds are jDVolvcd in many complex intcradions with Man, ihtir 
impact on national ecoQOmy vary from very harmful as in aviation to 
neutral and heneflcii.1 in other fields. Biid Dianagcmcnl in India shouJd 
involve controlling (he harmful species and cncouTflging the beneficial 
ones. For either task one should liave a proper tiiderslandiiig of Ihc 
ecological requirements and economic status of birds. 

From the pioneering research work of Mason and Maxwell Lefroy 
(1912) nn^ofSalim Ali and Cc-workers and other recent bird sludenis; 
we know ihui birds have a double role jn afiricullure. As <he geogra- 
phical and eco log icd. conditions vary considerably from one region to 
a nol her one has to study their filaius, reedrng linbiis> breeding hiokgy 
and population dyniimics in different aieas in relation lo agriculture- 
Then only could one think of mnking generaliaaiionB about how to 
control birds (AM, 1936), Jn my experience with Indian hlids associated 
With agriculture 1 have found the following aspects worth studying from 
the point of conr rolling birds. 

plumage snd moult of feflthen. 

Those engaged in cnnumcrating birds in crop-fields and other 
area will have to iodgc [he age of the bird based on appcEirance. Birds 
often vary much in colour from Biage to stage and in the breeding and 
ofTscii^ons, e. g. case in ihe Baya (Phcevs phiiippinus) at Kajiimpct. 
Here birds of all age groups looked alike in winter. This could be true 
in other plocelid birds too, 

I'oftd and Feeding behaviour. 

The type of food consumed by the nestling bird is often different 
from that of the adults. Even the grain eoting spccJea^feed tbcif neat- 



KiiH papjr woa pmcinoil ttu" iiuinuKrIpi *« ooi r«flivcd. 
-J>eparimcnt of Zm(o(y< LTniwtill of Cilkculi, C«llcul 
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lEdgs on sc^ invertebrate particularly larval arthropod food eg, the case 
of the Baya in Rajampet. When cull ivaTed grains are nol available and 
sometime even along \vith paddy and milJeis a grainivorous species of 
bird consumes quite a lot of weed seeds. The schedule of feeding of 
the same species of bird is not the same in its breeding and ofT seasons. 
Nesting birds use most of thcif lime to collect food for their young. 
Thus the feeding habits of grainivorous species of bird with all their 
(apparent) potential for causing undijtiied harm to crops may be only 
neutral in economic effects. Only systematic stndy in different regional 
stations can reveal the true economic status of a species of bird. 

Breeding blofogy 

Breeding activities occupy a long period of lime in the annual 
cycles of birds and place a great strain on their energy. The breeding 
season is a very sensitive period for birds as the adult birds are consi- 
dcrabl) weakened and young birds subject lo high degrees of mortality 
flt this lime. As the adult birds feed much Jess and as the nestlings 
consume considerable ^mounts of arthropod pests of crops, the breeding 
period of graimvorous ploceids is favoujabic to sgriculiure and should 
ba exploited. For example the breeding activities of the BiiyEi weaver 
can he aiiilicially prolonged by plucking out nearly complete nests. 

Population Sludles 

The natural populations of birds are likely to be clumped in 
favourable area. Their crude density and ecological density may be 
very different e.g ihe results of a weekly count of the Baya ai Rajampei 
In 2J10 Jm at Rcddipalle. The damage that this population could do 
to the cnp (if paddy in the area was negligible. Conditions elsewhere 
vould he diHereni, 

IiOhI Movemeals 

Even non-migratory species of birds move some distance lo 
vhange ihcir roosts and feeding grounds as the layout of crops ii 
uhnngrd. U is essential lo have precise information nbout local move- 
fiiFiila iff birds in relation to agriculture. 

In my opinum such broad based investigations of the fund*- 
mpMtiili i>f ilio biology Eind ecology of birds Rhmild prececd the meaiure* 
fur ihc^r mimnpemeni, Oihcrwlsc the ^ttpi lAken will not be reallitk. 
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PROBLEM BIRDS AND THEIR MANAGEMENT 

IN PUNJAB 
H. 5, TooR* 
fDirodacUoii 

II is a rnatter of common knowledge Ihai birds allack maay crops 
al sowing Ximt, at Ihe seedling stage and from ihc time of seed-seltlng 
unli! harvest. They also cause much damage on the threshing floor but 
signiBcaul losses are caused at grain storages. Due lo ihe shortage of 
proper godowns, huge slocks of grains are [ayed in the open slacks, 
Onefceb pily the way vaJuablo cereals arc being damaged by birds and 
weather conditions, Al the storage houses pigeons, doves, parakeeis 
and hiiuse Bp;irrow ciuse considtrabJe lo&scs- There h subslantifll los? 
of the gunny bags loo. Much dam :ige due (o birds lo a Jarge number 
of ripening fruiis has also been recognized. 

Birds are not are* problem. References to damage caused by 
them have been made periodically during the last five centuries. The 
havoc played by them has led to the enacimenl of laws for their control 
in Britain since fifteenth century. 

In India very liltle attention has been paid lo investigate the role 
of birds in agriculture. However, from Punjab region, Pieliminafy m- 
formation on food and feeding habits of the common bi^d^ has been 
provided by Husain & Bhalla (1937), AM (1964) and Ali & FntehaHy 
(1967). At Punjab Agricultural University significant observations 
pertaining to feeding behaviour, enlenl of bird damage to different cropB 
have been made by several workers (Ramzan & Toor, 1972.1973; Toor 
& Ramzan, I974a< 1974b, ChshaYefat.. 1973 : Eimwat & Sidhu, 1973; 
Simwai, I977i Toor & Sandhu» 1979, 198]; Sandhu & Toor, 1980; 
Dhindsa A Toor. 1980), The house crow {Corvus splendens Vieillol), 
the rose-ringed parakeet (^j/j/dc^/a Aro^cr/ Scopoli), blue-rock pigeon 
iColitmba iivla GmiWa) and common rayna [Acridoiheres trSsiis Una.) 
are Ihe most common birds of the Puryab and on the basis of the recent 
•Pfof^tforof Zooloiy. D^pjtrtmenr of ^ooloay.PgoJib A|rlcii]turil UaiVDnlly, Ludhlina. 

\n 
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studies Ihey have been rated as ba.mful birds causing considerable 
damage lo grama and fruits. 

Before Ihe control meaBUrcs are applied against birds, there is a 
dire need lo establish the economic status of the bird. It is not an easy 
job lo stale which bird species is harmful and which is useful to us, A 
species useful at one place may be neutral al the olher or even harmful 
at some other place. The economic status of a bird species differs 
geographically due to the different environmental conditions and agri- 
cultural praclices being adopted in diff'erent regions. Keeping this thing 
in view, we miist (akc the complex ecosysiem into consideraijon of which 
the birds are a component. In order lo assess the esaci economic status 
ofbirds in a particular area having particular climatic conditions, IhcfO 
is a dire need of precise and specific investigations. 

I'roblem Birds and Damages pffeetcd 

From Punjab region, studies have revealed tha( some birds, such a* 

house crow. Corpus j/T/enJfifljVieillot; house sparrow, Pa.yiL-r domesUcus 

(Linneaus); rose-ringed parateei, Psitiacuh krameri (Scopoli); batik 

myn.>, '^cri<t,}lheres gingifiiaius L\i\h.ini; nag dove, Sireplopeiia decaotlo 

(Frivjildszky) and blue rock pigeon, C/f^Pift-r'^ra (Gmelinl arc harmftil 

to many grain crops, vegeUblcs and fruits in the Punjab Sla^e (Table l|, 

11 has been estimated that house spjrrows damage wheat (16%), bajra 

(29%); house crows destroy wheal seedlings (17^;), maize seedMngi 

(20%)- bank mynas spoil grapes (19%). parakeets destroy maiic 

112.4%>. sunflower (22%). sarson (63%), guava(?0.1%) and almonds 

(7 33%) Peach snfl^ersupto 32,21% losses due to parakeeis and crowa. 

Wciiverbirds and sparrows damage rice nurseries (41%). Pigeons, doves 

und.piurows cause a serious problem at gr^iin stores and rice shellcr 

yards Owing to changes in the agro -ecosystem. U. the cropping pattern 

-md the coming up of new orchards, it has become all the more import- 

,i,.iT.> analyse the seasonal fi^cding habits of these birds in diff-frent 

Huro-ccological conditions. 

In addition to the damage to agricultural crops and fruits- bird* 
»mnme serious problems to the aircrufis during flight as well as at the 
■irikld. Our studies (Toor & Sandhu. 19S0) have revealed ihiil the 
NrdB altracied to the airflcld areas having diverse natural vcgctahon 
Moundil ofieu collide wilh the aircran and pose threntto it. Alio 
birili urc a wurco of urban nuisunco aod spread diicntcs mlctimg u», 
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our crops and our Hvestocks. All these acliviliea of birds complc us lo 
coDtrol them- 

CoDlro] Dieasure§ 
The prc-reqiiiEiiea for ihe control of a bird Gpccies are the 
studies CO its feeding, breeding and roosting ecology. Only wiTh the 
help of such sfudies, a suitable control technique can be efiecdvcly 
applied against ^ bird pest. DifTereni methods have been tried from 
time lo lime flgainBt drffereni barmfgl birds but so far there is no singJe 
method available which cati be effectively applied against any harmful 
species in any situation. However, very litMe is known about the control 
aspect of the Indian harmful birds. In Punjab, beginning has been 
madein this dfreclion and the works of Bindra & Toor> 1^73; Cliabal et at. 
l973S]dliud Simwat, 19^; Sjm^at. 1975; Dhindsa & Toor. ;9«0 and 
Toor & Sandhu, 19SI deserve special mention. 

All the methods used to tackle bird pests can be dealt with 
under three main headings vk.. (I) mechanical control ir.ethods, (II) 
checking of bird population. (HI) chemical control methods and (IVJ 
biological confrol metbods. 

(I) Medianleal coutrol merliuds 

These include scaring the birds away, reducing their number, mani- 
pulation of their habilal. physical protection lo crops andjorchards wiih 
nets and using cultural practices. 

Scarifig: The following methods have been used for scaring the 
birds away:— 

(a) Scarecrows: These have been used in crop fidds since aaes 
The main draw back of .care crows is that birds cease to be scared a^ 
sometime. ""cli uix« 

(b) Theuseo/.li,.g,ho,y. SJing shots is n-ade of two rope strings 
and a piece of cloth which i. swung to throw a mud pebble at bird congre- 
gation, h has been nsed in India since ai leait J300 A.O. It successfnfJv 
scares bjrds away from crop fields and orchardE. 

(c) Drumming: I< is also an ancient and the most popular method 
med in orchards. 

(dl Auton,aricbirdsc<.ren: These .carers also known as bird 
scaring guns and automatic acetylene c.pioders. produce loud o.plodidg 
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noise (due to sudden burning of acetylene gas) which scares the birda 
iiwuy. In the beiinning this method was used at airfields. These scareffl 
■re very ch^ap and require low operational cost. However, like scare 
t rows* birds soon gel habituated to Ihe noise. This can be effectively 
overcome by camouflaging, changing their [ocation periodically and 
lupplcmenling it with actual gunshots occassionally. 

{t) Bioacoasilcs'- Out of the various biological communication 
crIIi of birds, only the Distress calls and the Alarm calh or Warning calls 
hive been exploited in bird control. Method basically comprises recor- 
ilini of calls followed with play back through a londspeaker. 

There are many problems in employing bioacousiics in bird control, 
nnmcly Honic birds never produce distress or warning calls (Pigeons)- 
I tsBpile these problems, bioacoustlcs has proved fruitful in scaring the 
bldl.iiwny. Preliminaty studies hiive revealed that the distress calls la 
Ph-r (if parakeets can be quite effective for scaring birds in gjuava orcb- 
Pii.U fuf the first few days only. 

C^hccklng of bird popnlalion^ 

lly reducing the population of harmful birds we can surely reduce 
♦hi piiiNcma imposed by them. Various methods commonly used for 
|t.i|iul>itU^n reduction arc discussed below: - 

U) ShooUfg: The old practice of shooting, besides killing, also 
W L,»i In KiirinK birds away. 

Ill) rrn/'i & Neii- Various types of traps and nets, manually 

Ititil ur nulomatic have been used, Amongst automatic traps, the 

IMP and the modified Ausiralian crow trap are worth mentioning 

Itflpi have also been used successfully in other countTiefl to 

bullll"thcs and starlings. Like traps, there are niBny types of 

hd Mhit'iii net" ranging from the simple small-meshed ones lo the fine 

hM"*** "''■' '*'^'' ^""^ ^^' "^^^ °^ ^^^^^ ^^^ "^^'^ '^ '^^^ ""^ '^^^ Tcleasc 
lh« UhFuI *" "Diitnil species of birds which are also liable lo be trapped 

„ I *ltli Ihe Tnrgct harmful bird species. After irapping.ihc harmful 

• .1 . iin be killed- 

(0> Nr.<<t ih'sSruction: This is the beat way ofkeeping the popti- 
Utlun i)f tri>uhlesome species in limits. The nests and their conicniH can 
hi di«lruyed manuully. Thia ihould be done at the time whfn the 
hfMdUii "fliion of ihc concerned ipecioi ii well udvonced »u thai the 



birds are UQEibh to rebuild ttc nesls znd i^-hy eg^s. In AfrLce, firds 
used lo (Jesrroy nesls of ;i colonial wc^verbird pcsi, Queko queiea Nests 
can ajso be fumigaCtd with iilumiDium pho&hide. 

(d) 'Netting" crops and fruit irens: Tlic crops and fruit trees can 
be physically piotcctcd against birds by coveriugwiih colion or plastic 
neis. The use of plasiic neis hiks been strongly recommended for vine- 
yards and blueberries, FoMo^viDg benetiis of ihe phstic neUiug system 
have been reported efTeclivcness^ noiselessness, no damage to fruits- 
re&istance against water and most chemicals ond that (hey can be resued. 
Bui keeping in vie* the enpendittire involved, ii becomes impraciicable 
10 cover large crop fields and orchards. However, the netting can be 
used [0 protect small seedling nurseries (like ihat of rice) and isolated 
frUL( treea. 

ie) Cultural practices. Folfowing practices have been suggested 
to reduce bird damage lo crops : (i) deep planting lo reduce damage to 
sprou ling seeds, (ii( delayed sowing and planting— allows migramsto 
pass» (iii) cultivating quick ripening varieties to reduce cuposurcp (iv) 
early harvest rng and dryitig of seeds wiih drier— to reduce da^nagc al 
threshing floors, acid (v) cnltivaiiug bird lesistant varieties. The culti- 
vation of quick ripening and bird resistant varieties can surely be effec- 
tive in reducing bird damage. Many ciop varieties have be^'ii reported 
to be bird resistant f.£. Sonalika and SarboH sonara of wheat, PHB-14 
of bfljra. 

(Hi) ChemiCHl coDlrol iae1bi>d8 : 

These methods include repelling^ capturing, sterlising and killing 
of birds by using various types of chemicals. 

(a) RepeVtj"is. These may be used as seed dressings, spray re- 
agents dusia or as bait material. Some of these are: TMTD (Tetia 
methyl thiuram disulphide), anihraquinone, 2% hndane, 5% malathioQ, 
S% BHC, eldrin and naphthalene dust, methiocarb (3, ^-dimethy]-4- 
methylthio phenol methyl caibamate), DRC-3S?4 (a butyramidc dust) 
and 4-amLnopyridine Although by these chennciil repellents the crops 
and orchards Can be proiei:ted from birds but rhe&c may contaminale 
and render [hem unlit for human consumption. Besides other limitations, 
chemicals should not be pliylotoxic and residues should be within toler- 
able limits. 



(6) ^tupsfying baits. These bails stupefy the birds which then can 
be caught and killed. Jmpt riant chemicajs used as slupefylng b^ts are ; 
Avitiol-100 (4-nitropyridine N-oxidf) and Avifrol-?flO (4-aminopyridine) 
in whea', sorghum and corn chops. These have been reported effeciive 
againsi sparrows and blackbirds, Alpha chloralose (1^2%) has been 
used against pigeons, starlings, and sparrows. One advantage of tbea* 
bails lies in their selective ubabtlity i e., the non- large t birds can bfl 
allowed lo recover and fly free. 

U) Poison bails. Poison baits can be prepared by many pesticides. 
These are : methyl pnrathion, carbofuran, eihyl pacathioD, monoeroio- 
phos and endrin for baiting crows, pigeons, sparrows and bank mynas. 
The baits are prepared by soaking ^chapaty' pieces in pesticide? and 
drying these in shade. Grains can also be used for this puipose. Before 
providing poison baits to the birds, ■( is essential to do pre-baitiug. 
poison baiting, if carelessly done, can lead to secondary ha?ards- So the 
bniia should be kept out of the reach of children and domestic animals 
and the left-overs of the ba.iis should be properly destroyed, 

ill} Chemosterillanls- These chemicals reduce the reproductive 
rates of birds by sterii sing them. These are cheap and easy to use bui 
the only drawback is that their eflect is not immediate. Commonly 
naed chcmsierillants are ■ Tetrameihylmalamine (against starlings), and 
Arnntolesterol also known as Ornitol or 'Pigeon Pill' (against pigeons). 

(e) pQiion sprays. In Africa, tonic chemicals have been sprayed 
111 ttiiitrol Queha weaverbird. With these poison sprays, about 400 
iiillll'Ui birds were killed between 1956 and 1^60. The chemicals used 
Tut tpmrLiig are : paratbion. fenthion and phoxim (O— cyanu-bcnzylide- 
iiHuilui* ^'^^dJcthyJ pliosphorothionate). ''Queletox^' (a formulation of 
fmiUlon) hat produced cficciiic control of African bird pest ^itf/fti 
fifVf'i "I J<n averjge cost of £23.60 per ha. These sprays, however, cannot 
h« irormmtnded m India considering (he possibilities of secondiry 
ImMrJi. 

Uv) illi'hglcat evnrrol methods. Like other animalsn birds also 
liHVO many natural enemies which can be employed against them an 
bliilogiciil control agents. So far, no utteolion hits been paid on biolo- 
jllL'nl cimtrol of birds. Falconery has btxn tried lo itarc awiiy the 
bIrUi ut uirflcldi buL has to be stopped due in scuiuy supply of falcons 
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and due lo Iheir inability to fly in adverse weather coqtlitJoDS like r,a^ 
end fog. 

SaggestioDs for effective bjid cddItoI 

The roljoning suggestions may be tisffu] in effective bird contioJ i 

1 . The first and ihe foremost poini for consideralion is lo identify 
correctly ihc apparently troublesome species and study its feeding, 
breedinfi and rooming ecology. This wiJ] help lo asaign ibe nuct 
economic status to ihe species concerned- 

2. Afler confirmation of the bird as pest, a suiiable control 
tccbnique should be selected which should be Siimplc to operate, not (oo 
costly, and effective under given conditions, 

3. The objective sTiouM be to solve the problem rather than to 
destroy birds. If the problem can be solved by usrng scaring techniques 
then there is no ntcd of killing the birds. 

4. The killing should be done lo reduce the population only to 
Ihtttlovol at which it no longer inflicts economic injury. Tot^l eradi- 
callonoffl Gpooies is not recommended as it may lead to serious upiel 
In (he ecological balEince- While kiJling the regulatioii$ and bird pro- 
Itctlon acti must be ks^t in view^ 

5. For (he effective control of harmful birds an integrated 
npptDuch I.e. rnechanical, chemical and habitat manipulation be adopted 
oa rBfl'^^iLQl basis. 
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ASYSTIiMATIC APPROACH TO BIRD PEST 
MANAGEMENT 



P,S. Sandhu And H. S. Toor* 



IntrodnclJoii: 



There are about 8,600 species of birds in the world- Oflhcie, 
Indian avifauna is Tepresenied by 2,060 specieg and $iib- species, Moit 
of Ihe birds are closely associated with our day-to-day life due to Ihcir 
(a) acasthetic value, (b) food value (c) role in the pollination and dis- 
persal of some economically imporrant pjjinis and (d) help rendeied in 
consuniing a large amount of insecis and lodenis injurious to cullivuted 
crops. On the oTher hand, there are some birds which cause a consider- 
able damage lo cereal crops :Lnd fruits. Mchroira and Bhatnagar {1979) 
have listed 143 bird species and sub-species which depredate varjout 
crops jn India. Though a lol of work has been carried oul on Ihe lnjto» 
nomic Qspecl, no comprehensive accouui of food, feeding, breeding and 
rooiling ecology of the common bird depri^dalors Is available thai may 
be ulUitPd for assigning e^act economic status lo them and the subic- 
qiicnl cvohillon of management siritlegies wherever necessary. 

This paper deals with ihe syslemaiic approach to the bird peat 
mMEigemcni, which involves correct i dent rficat ion of ihe deprcdatori 
knowing its exact economic status by drawing a bidarce sheet of its useful 
and harmful aciivilieSn breeding ecology and populaiion esiimaies which 
are ncctiniiry pre requisites for evolving efleciive and economical coiilmj 
menPiurcs. 



IdtiiMryihf Ihe real dcpredalnr: 

The first and foremost step towards mEinaf,cmenl is In sort out iho 
bird apecics actually involved in crop dcprcdiilionB. In some silunlinni 
tho idcntliy of the depredator ia nlresidy known to I he farmer or ir cnn 
be f mily eiiablishcd as in ihe case of pnrakeelfls BuL in ihuadoha 
*horr hi rue number ofbirdi, and ihnl loo of different Hpeclea arc }iivol- 
*|)«piirJn^Dal nr/nolDgjr. Ihtajnb Airioullunl Ualvinliy. r.LulhMni ~ ' 
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vcd, iL needs very careful scrutiny of the situalions so as lo disirnguish 
the real culprit (sj because some birds which enler a field may be imcr- 
5led in (a) weeds (b) iosecls oq the crop or <c) grains which have fallen 
from Ihe ears and arc a wasle for us. 

To study (he economic slatns of Ihe depredafor: 

After identifying ihe real iroubJc maker, ne^l slep is fo eslabUsh 
ila economic siatus in ihe ecosystem. To achieve this^ we should conduct 
in deplh studies on the following biological aspects and record its useful 
or harmful activities and then draw a balance-sheet. 

Food and feeding hibits: 

This involves the study of gut contents, food preference and feeding 
behaviour of the birds in the field and Tosses Ihey cause to various crops. 

Got conlcnl analyais: 

A large number of birds should be collected from different agro- 
climatic zones for at least one year Both qualitative as well as quanti- 
tative analysis of the gut contents should be niiide in order Ko know the 
different food items, viz ^ cereal giains> weed seeds, insect matter etc. 
Analysis of the gut contents of [he nestlings is also very essential because 
rnost of the grainivorous birds feed I heir nestlings with soft in^ecis and 
insect larvae usually injurious to our crops- And ibis activity of ihe 
otherwise crop deprediitors may lilt the biilantc of their aclivlljes towards 
usefulness. But before passing our judgement ive must study Itie quantity 
as well as quality of the insect matter devoured by the depredators, i.e. 
how much they feed on an insect species and what is the staiusoflhat 
insect in relation lo agricuhure. 

Another thing ^vhich may prove useful at the management slagf is 
to collect ioformation regarding any other insectivorous bird in ihe area 
feeding on the same harmful insects devoured by the depredator bird. 
Because if we select population reduction strategy for the depredator 
bird, there can be a spurt in the insect population. And (o check that 
incfease in insect population such jnscctivorous birds can be irf much 
hdp. 

ObserVAtiOD of food and feeding babils in the Qeld: 

Results obtained through (he gut content analysis may someli met 
be very misleadingr If the cuhivatcd grains form much pari of 
Ihe food (ban the weed Keda and the insect matter, we mLty brand 
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the bj-r^as a pest. But most ofthe grains obtained from its gut may be 
iho^e which had fallen from the plants and are already wasted. For 
example in Punjub, doves and seldom feed on Ihe standing crops. EvcD 
then their crops may be full of grains collected from the ground. So, in 
order to gel more accurate information regarding the fnod and feeding 
habits of birds, wc must observe them feeding ia the fields- We should 
sec; 

^vElich food items (cereals, fruits, weeds, etc) are available in nn 
area in a particular part af the year. 

which food Is preferred by diffcreni birds, which may b? due to; 
(i) easiness to get {ii) more nutritive value (iii) natural food is in 
short supply (iv) natural food is abundant but unavaiiable to the 
birds and (v) compelitiotx with other dominant species has forocd 

it lo feed on a particular crop. 

whichbirdCBuses what sort of damage and at what stage of a crop. 

In most bird species size of the population, migration and breeding 
scflfionalily depend on the food supply. The distribution and intensity 
of eiop losses also depend on the avallabihiy of the natural foods (Ward, 
]')f,^y In the situations where crops are preferred to the abundant 
naljiaJ foodn scoring methods can be helpful in reducing bird losses to 
srnpi or ffuils. but where alternative natural fuiid is not avaifabic, scoring 
will also bu a failure. 

Feeding behaviour studies of the depredator birds should be condu- 
tledln paTiilkl tii the *giit content studies*. Birds cause more damage 
When feeding in flocks and this behaviour should be studied in iclalion 
hi ncmi'ii, we^itlicT and geography of the area. The techniques employed 
by vnrlou' birds in different situations should also b^ studied. Paruhedta 
Knrccly dinnajie inside a wheat or a barley field. They mostly take nway 
curb rn»m outer rows of the crop. So. by treating such crops on aide we 
cin lave them from damage. They also prefer to feed directly from 
the pinnis and do not feed on the poison-or stupefying baits. Thus ihia 
brhnviour helps us lo recommend suitable control measures against 
pnrikeatt, 

htrimillon or crop loua' 

AMessmcnl of losses to various crops by different deprednion.ii 
y^ry flun-niliil to knowi 

their Impact on the crop 



inlensiiy of damage at which conlrol measures should be siafled. 

exlenl upto which cipendiLurc incurred od cODlroJ measures is 

justified. 

effectiveness of control measures. 

So far no substantial work has been done on standardizing the 
techniques of assessing bird damage to various crops The few avaiJahlc 
works include Dawson (ly 70) on wheal, Dnlbeer tJ975) on sunflower 
and Grancu el ai < 974) on corn. As a reauli we caanol get true pieiure 
of the crop losses due to birds- 

For getting good resuhs, standardized estimation methods should 
be used in all situations oliierwise i| will not be possibie to compaie (he 
impoct in difTerenl situations and regions. Random samples, ofsufficieul 
si2e and covering wide area shouid be taken- For vjiample bird damage 
will be more near the roosting and resting places of birds. Also the 
damagi^ laiiy be more in early or late sown crops and the samples taken 
only from su.:h areas will exagerate ihe perccnliige damage. Relative 
number of ihe birds involved ^^hould alao be recorded. Compensatory 
growth c^iLjbjtcd by the cein^iining grains should be imaca&cd, Dawson 
(1970) inves'iga'ed compensatory growth in wheal and concluded that it 
occurs only if tlie grainsare removed :il Ihc earl> miJky stages and even 
then it accounts for only about a quailer of the weight of the lost grainy- 
Fxiriher studies are required in wheal js well as oiher crops and fruits. 
We may need different techniques for different crops or fruits- incase 
of fruits of pCHch, guava, ber, etc , even the slightest damage will render 
thefrnilfor marketing and is a toIaMoss. On ihe other hand, in case 
of wheat, rice, mjizc c[c„ whatever ^rjins arc left in (he ear/cob can be 
marketed. In such situations samples should be graded on the basia of 
the percentage loss to the ear/cob and (hen overall damage calculated. 
In case of fruit trees we should take tamples frcm different canopies and 
sides of the trees because the damage may be more on the easily approa- 
chable parts of the plant. Toor and Sandhu {I98l) have reported that 
parakeets iind house crows damaged 61.1%fruii3 in the upper canopy 
of the peach trees as compared to 5.3% on the lower branches. Similarly 
Sandhu and Dhindsa (I9S2) recorded parakeets to cause 11.76% damage 
on upper branches and L83% on lower branches in almonds in Punjab. 

The study of the physical characters of different varieties of crops 
in rctatjon to the losses suffered by llicm due to birds should also be made. 
This will help in evolving bird rosisiant vuriciies, 
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PnpidAtioD estimitiOD; 

It is very iniportant to know the population of various bird depere- 
dators, their relative abundance and population fluctuations dutidf 
different pailA of the year (due to migrations or new additions after ihe 
breeding season). This study is very essential for deciding the local 
population reduction strategy which can be empl^^yed successfully on the 
sedentary populations only and to know the quantum of reduction of the 
depredators' population so that losses do no* exceed the economic injury 
level. 

RiHisling behavlonr : 

The birds which roost and feed in large flocks cause more damase 
than those which roost and feed io smaller groups. They also fly larger 
distances from their roosts and may have several 'daj roo&ts' or secondary 
roosts (Ward and Zahavi, 1973) within the feeding area. These commual 
roosls provide a very good target for any strjitcgy based on destruction 
provided (a) they are not associated with many non-target species fb) are 
away from the human dwellings and ic) the strategy poses lesser secondary 
hEizardi. Therefore, we should study the roohtlns bchjiviour of bfrda and 
map all the roosts in each area. The population of each rflosl can b* 
estimated by counting the birds leaving the roost in the morning or relur- 
ning in the evening. The feeding area covered by the birds from a single 
roost should aho be mapped. Though it i^ tedious job but ii is posiiblo 
in case of birds like paralteets arul house crows. The trees Of the placet 
preferred by various birds shouM also be recorded. This can be of some 
help in clnnging their roosliug places by thinning the trees or suitably 
changing the habitat wherever possible. 

Breeding ecology : 

The study of Ihe breeding ecology of birds is of utmost importanca 
in deciding the strategy for population reduction of birds. We have 
10 Gk a clear cut target of killing the birds for population reduction 
by the use of killing techniques or chemosttri Hants so that some 
reduction in the overall population of the depredator is achieved. Savidg* 
tiy74) has noted that we must destory 60-RO% of Ihe post-breeding popu- 
liiiian before the neM breeding season begins, to achieve n Amall net ii\\n. 
There ii every posbibilily that due to the reduced levels of compclilioni 
more Jndivldtiali remninlng from (he overwintering popuhition will 
iiurvivc (Fretwell, I'JT^Innd the feaufi n Incienacd poicnlinl nf product Ion 
Ihe follnwinji ycnr. 



The pa&sjbiljty oDhe Bpurt of populafioD of some other species 
having overlapping feeding habils wiih [7ic specjcs for which the pop q- 
lalion reduction siraicgy is depJoyed, cannol be ruled oul. And this new 
depredator niiiy prove lo be even worst pesl- 

In many spccic$ brccdiog scasonaliEy may depend on the food 
supply^ Protein requirement mriy also differ in males and females espc- 
cjajly during breeding season, Sa we ihould study through many seasons 
the eEfect of the availability of food on Ihc number of the breeding popu- 
lation^ dutch size, nestling success etc.^ so that an esrimation of the 
nalnrai mortality of the birds ifi also obtained, before resorting to the 
population reduction strategy, 

Condiision of economic sUtns studies' 

Afier collecting all the information on food, feeding, breeding, 
roosting and population flucinaiions of ilie depredator, wc are, now. in a 
position 10 assign it the exact economic siutui m ihc ecosystem. The 
depredator may fall in any of Ibe following categories it may be useful. 
In this case proper surveillance of [!s activities shouJd be continued. It 
may be useful throughout the year but harmful only during a short span 
as in the case tif ti^nk myna {AcriiJoriisrt-s gi/isi-'ius) in Punjab. This 
bird feeds on harmfuj insccis throughout the year excepting MayJune, 
when it feeds on grapes. Damage uplo 19% on grapes by this bird 
in Punjab is recorded (Toor and Raiiizan, 1974b). In such ca^es scaring 
techniques can be recommended- Species muy be totally hinmful like 
Roseringc«3 p-iiakeet whose damage upto 20. 1 % on guava (Ranizan and 
Toor, 19721, ]2A% on maize (Ramzan and Toor, 1973), 22% on sun- 
flower (Toor and Ramian, 1974a). 63% on mustard (Simwat and Sidhu, 
I974J, 32.21% on peach in the company ofcrows (Toor and Sandhu. 
1980 and 7.33% on almonds (Sand hu and Dhjnd&a, \9V2t hus been recor- 
ded. In such cases we can resort to the exirenie step of population reduction 
in addition to ihc preventive measures, lis sratus may be neutral e.g. [he 
weaver birds feed on paddy, wheal, pearl millet, sorghum, ete.> but they 
compensate their harmful activity by feeding on several harmful insects 
and weeds (Dhindsa, 13>^0), So, preventive measures should comprise 
the majn strategy against such birds. The dcpri-daTor may have harmful 
status in one region but useful or neutral slatus in some other regjom, 
or at different times of the year. 
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Frcm the foregoing account iT is very cleat (hat all Ihe studjoi 
cannot be taken up by a few persons or small groups, because of the com- 
realities of the avifauna and varied agro-ecosystems. Diverse groizps of 
workers should be involved in a systematic and co-ordinated research 
aimed at assessing the cconon ic status of differrnl crop depredators 
and their inauagemenl- The government should liberally fuianee 
and encourage the research on Economic Ornithology which is s[ill in 
its infancy in India. 
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THE ROSERINGED PARAKEET THE PROBLEM BIRD 
IN AGRICULTURE AND ITS MANAGEMENT 

N, Shivanaravan* 

Among vafioDfi uvjan depredators of crops in India, Roaeringed 
r»rflkML(Pjy/fflp;fa Ardmrn), because of lis ubiquilous abundance and 
Inclt feeding habil, is considered to be Ihe most destruclive bird to agrl- 
cuhurc. According 10 SaJim Ali & Ripley (1%9), "Parakeets arc highly 
daitruclive bird pests with no compensating virtue from the economic 
point ofview" However, the importance and geriouiness of this stale- 
nwm hn* not been realised due to lack of ouf understanding on the 
mJljt("lii.i of the damage these birds Ciiu$e and consequently I i ale effort 
h*K ticen nuidc lo evolve a suiiabit' management programme- For ihc 
Bmiiiiriiiorii programme of such an economically important bird, jt is 
^Mlhinl (ii consider feeding habits of the species to evolve eflective and 
(HiUliHl ntiNum of pest management. It therefore, present here these 
■i|w.Unf|(uHritigcd Parakeet andcertain control technology thai can 
bi ■difiilihl III nducc the level of damage^ 

IN.I.IMIM 

NdWiHU*"! Parakeet is the moat widely distributed species of all 
|MMi»ri. llif ■iwcics occurs in Central nnd Korth-Easlern Africa, 
AflluirtlftMn, Pnklilaii. India, Nepal. Central Burma and Ceylon, It it 
M lufiitdiiifil ippilci in Mauritius, Zanzibar, Egypi, Aden, Oman, 
RiMlt, liHij. Ptdii. Hongkong, Macao and Singapore. Recenily Roserin' 
IM INiiiliflal buying escaped from capativity, has established a succesifui 
firil iiiipkilHllon and is becoming widespread in London suburbs. Tlioy 
If* ^r\^.^\ 111) Ui be elTecLivcly breeding in these pans and causing damogo 

' ' ni frulti. In India, Roseringed Parakeets arc abgnJanlly hCoh 

in il##ldlniui woodlands, light secondary jungle. semi-dcBerl Hcnible and 
lit ^Hidi^Ma, MichaiiljiitnJ culiivEitcd farmlands in Ihe neighbourhood of 

I* II JmiIiHiiMoiiii (Ali nnd Hipley. J ^!)>. 

■ N'ttlliia l-rAiU«U Air It 111! lira I IJaJvaraliy. hnjtiiilii Ha^ai. HydorflbaLl-SOOOIOi 
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A review on Ihc feeding habit of Roseri ngtd Para^eels shows ihal 
the^ feed on seeds, berries, fruilSn blnssotn? and Declsr and are serious 
pests In orchards, coflee plantations and crop laads (Ali and Abdul Ali, 
1^29). Around Bombay these parrots bite off petals of Eryrhrina and 
SalmaUa (o ficT ai necrar [Wilson. 1942). In Sudan damage to crops is 
not widespread, being confined mainly to areas where crop lands adjoing 
patches of forest arc inhabited by the birds. Crop contents of Roseringed 
Parakecfs collected near Fika, Nigeria comprised /"ucitf fruits seeds and 
millet grainECBenner Man. 1951). AQ & Ripley (1969), descrjbcd ihe 
food of Roseringed Parakeet as fruits, cereal gram and seeds of all kinds, 
wild as well as cultivated- Toor and Rninzaii (1974-a) analysed gui 
contents from parakeets collected from Ludhiana (Punjab). North 
Western pati of India and found that they caused significant daioage lo 
guavas {Fsidium guajova). and crops like maize, sunflower, wheat and 
groundnut. Among native fruits. £HilhfTsia,si^sOff, Ficus and '^cacia 
species, Metia azedarach, A^adlrachta indka and Atbezia Ifbbtk were 
recorded from itB gut contents. 

Further observatioBS on the feeding habits of the bird were under- 
taken at Andhra Pradesh Agricultural University Hyderabad to have an 
in depth knowledge of the food habit and its economic Matus in relation 
to agricuUure. Observations carried out from dawn lo dusk in the 
cultTvntcd lands, indicate that parrots adhere to a rather Mrict feeding 
time- The parrotfi reach the feeding areas at dawn and feed foil — 3 
hours (noTmally 6. a.m- lo ^, a.m,) and the second feeding sessioi^ begins 
by about 4.00 p.m. and lasts for lito2 hours after which they fly lo 
night roost. The depredation by parakeets* commenced when i he grains 
reach milky stage and continues till late dough stage or harvest. 

Crop contents of 166 aduh parakecls collected from an agri- 
cultural area were analysed and are given in Table I ^ 

It is seen that ^hc Roseiinged Parakecl feeds on variona kinds of 
plant foods among which cereals, oilseeds and pulses formed the major 
regularly occirring food items. Rice {Oryza satim) and Sorghum 
{Sorghum bicotor) appeared to be the most preferred cereal as these 
grains were recorded in the crop almost throughout the year. Sunflowei 
(/ftfta/i/Ai/j oTftUWj) also forined a predominent source of food for para- 
keet, Dehusked seeds of sunflower were present in (he crop in ^llIge 
numbori, Safflowei {Carlhamus Hnctorius) GlngcMy (St^samum iuiiicum) 
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seeds and groundnut {Arachi& hypogoed^ were the other ojiseed crops 
recorded. However, the occurance of these focd iitm& was less conimon. 
Besides cereals and oilseeds the parakeet consumed large qujniiiies of 
Bengal gram, (Cicer arierinum). {Cajanus cojan) Redgrani Jiid BbckgrJim 
(Pfiaselitus munso). Seeds of the common weed. Cc/ojifl argentea wprc 
recorded from the birds collected in May, June and October. Thii 

T«ble 1. Crop analysis of Roseringed Pardkeet collected ftom 
Hyd«nbad during September- 1975 and Auga5t-I977, 



Month 



luly 



No. of birds 
dissected 



September 


5 


October 


8 


November 


5 


DewrabpJ 


io 


Januiiry 


5 


fthtunty 


9 


Mjiii'i 


5 


Anti 


20 


Mjty 


45 



20 

22 
12 



Crop conlenis 



Sunfiower, sorghum, blackgram, 

Guava 

Sorghum, Rtdiiram, Rice, Oin- 

gelly seeds, weeds. 

SunHower, sorghum, Rice, 

Maize, 

Sunflower, Sorghuin. Rice, 

Guava, Gotindnul 

Sunflower. Rice, Hcdgram* 

flengaigrain, Guava 

Safiiower, Rice. Guava. Ued- 

grara. 

Sunflower 1 Sorghum. Mai£Ot 

Black gram, Red gram. RIcb, 

Bengalginm- 

Sunflowcr, Maize, Rice. Red- 

Eiiim. BlackgTaTT] Gu^iva, 

SunHowcr. Maize, Bluukgram, 

flengalgram, Sorglium, Weeds, 

Rice. 

Sunflower, Sorghuni. Rico, 

Redgrom, Bengalgram, weedt,^. 

Seeds. 

Su nfl wcr. Sor j^h um , D I nclt - 

gnimi Rice, Gujivm. 

Sunflower, S<J[ghum. Blnuk- 

firim, Grrergrpnij Oudvh. 
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fflitiiliar w«d is generally found growing in profusion on Ihc borders io 
til* cri'pped aieii or ill times, when nol weeded nut within ihe crop 
ilself. In cht sludy are the seeds of C, argenfea are avaifuble for birds 
ro feed from October onwards till the end of June, In cerlain birds, 
seeds and pulp of guava were also observed. 

J[ has nol been possible lo deiermine the food preference in parn- 
keelin rhe field, but based on ihe food Hems present in ihe crop during 
the various months .and classifying Ihem inio three important classes 
such as cereal grains, diseeds and pulses. It is ieen in Table 2 that of 
the 166 birds cuamincdt cereals were present in 96 Individuals (57.8^'^) 
vyihilcti birds (36.74%) had oilseed and 51 birds (^.72%) pulses in 
Iheir crops- 

The parakeet also feeds on nalive fruii* of Pongaemio gfabra^ Poho- 
foram ferrngfnium. Albezzia hbbfk. Fiats, Prosopls Spp. and Casia siamia 
and Acacta urabica. 

Food Id the Neslllngs '- 

Tfible 2. Crop cnntenls of 40 ncslJings of Roberinged Parakeel 



Food type 


Kind of seeds 


Frequency of seed 
occurrence 






(No. 


of crops). 


Pulses 


Bengal Brara 




15 




Green gram 




21 




Red gram 




14 




Black gran 




IS 


Cereals 


Sorghum 


■ 


2 




Maize 




3 




Rice 




S 


Oil seeds 


Sunflower 




4 




Saffiower 




fi 


Miscellaneous 


Anthers (Maize) 




IS 




Bark 




18 



From the above Table, ii is apparent that the food in nestlings of 
Roserjnged Paiakcel, as in ^duli camprises of pulses, oilseeds and 
cereals. Red gram Green gram, Black gram. Bengal gnim form the 
source of pulses while Sunflower and Safilower are Ihc two oll-scedH in 
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the crops of nesllings. The cereal grains in the food iicnis were 
Rice and Mafze, In some ncsihngs anthers of maize and pieces of Irec 
bark are also found. The nulritive value of anthers and tree bark is nol 
enaeily known. It is seen that pulses form^'d the major part of ibe food 
consurned by nesilings. The crop analysis of nestlings have shown that 
there is not much difference in food consumpiion between aduli and 
nestling of RoseriiLgt^d Parakeet. 

L4H9 infilled lo crops by Parakeets : 

Loss to various crops by parakeets is not assessable as more than 
onespeCies of bird pest is jnvolved in depiadaiion. However, in sun 
flower, parakeets alone are recorded a^ The major pes! Ibe damage ia 
found to be about 60% in cultivators Belds, In small experimental fields 
of 50 pel cent or less, the Loss can be 75% or more on head basis. In 
Punjab Agricultural University- Ludhianj, simflower suffered a loss of 
22% in the ejiperifljental plot (Toor and Ramzan, 1974 b). 

Food intake : 

Tti\t\v^Y Av»age dflilj food coasHinplloD in Roscringed Parjikeet 



Monthly 




Food items consumed id 


grHjns 








1975-76 




1976-77 




Sunflower 


Sunflower 


Paddy 


Sorghum 


September 


n,35 


14,51 


3,42 




3.33 


October 


15.05 


9.34 


2TI 




L23 


November 


16.34 


UM 


1.63 




1.73 


December 


15-14 


14.32 


L81 




1.63 


January 


M.6S 


12.21 


2.15 




1.20 


February 


14.60 


15. IK 


1.99 




1-73 


March 


9,72 


K.23 


1.04 




0.9 L 


April 


9.51 


6.77 


0.60 




0.41 


May 


10.09 


1L60 


0.81 




0.55 


June 


10.45 


11.50 


0.74 




0-57 


July 


13,12 


9,01 


1.44 




L2J 


August 


12,35 


16.56 


1.14 




0.76 


Average for 


MM 


11.76 


1,57 




1.27 


12 monibi 
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TJnikr cflplive condiiions, ft parakeet consumed 9.51 to 16,34g 
(averaei^ nM^'* of sunflower a day. This hj pot helically means that a 
purakeel consumes about 39^6 of mnflowei in a momh. When given 
along wLlh paddy i^ndiorghuiii, Ihc average consumplion of sunflower 
ID a day i5 11.76 g while that of paddy and Eorghum are 1,51 g and l-27g 
a day. Studifs indicate Ihat parakeet has a preferenCE for sunflower, 
whcd pfdseni. amongst ihe other economically inipoHanl food sources. 

Conlrol strnleglcs ^^-^^ 

The studies conducted both at runjab and Hyderabad and the 
available information on ihe feeding habit of Roserinficd Paraktct indi- 
cate [hall he bird is totally destruclive to aghcullure and methods to 
alleviate damage are warranted. Ahhough traditional scaring devices 
jjike human yelling, beating empty tins, pelting stones, etc, are in vogue 
in the country, these methods have not brought about the required 
effects mainly because ihe birds learn to ignore these devices and conti' 
nue feeding. 

The current practices in bird pest management Include population 
regulation through lethal control, habitnt or biotop^: raanipulalion, 
chemical control (Repellents and to>Lie baits) and various scaring techni- 
ques- Among these methods first consideration must be gjvcn to those 
strategies which involve minimal ecological impact. 

In addition to existing iTaditional scaring devices for crop pro- 
tection fiom parakeeti, the following methods will also be useful for the 
control of Roseringed Piirakeci- 

Auditory repeUenis —Birds perceive loud explosions created by 
shotguns and cjubide exploders and find them noxious. Parakeets can 
be effectively and economically made to move from cropped areas by 
firing a 0.22 rifle above the birds. This will flush the feedine 
flock. Similarly use of 12 Bore shotgun shell covering a powerful fire- 
cracker instead of shot is aJso an effective means of scaring flocks of 
parakeets. 

Carbide gun (acetylene gas e:^plDder) is another scaring deviie 
which produces much louder sound than a shotgun blast. The location 
of the enplodcr ^nd ihe frequency of blast in the field should be changed 
from lime to time, so that the birds do not become accustomed to Ihoro 
quickly. Mounting of the esplodef oil a stand above the crop givci the 
best detcireol efteci. A small thin steel drum with the audi rcmavcd 
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and ^>Led just beyond the barrel of exploder enables the drum lo teiv« 
as amplifier and increases effectiveness. 

The use of 'glues' on tree branches or artificial perches as a mcani 
lo capture or repel depredating birds is a traditional practice followed 
in many countries. Stakes pasted with bird glue are placed in the fields 
with coaled ends protruding above the plants. Parakcefg visitina ihc 
cropped areas when perched on these stakes can be captured and damage 
prevented. Ropes, instead of stakes can also be tried in four corners 
and passing through the centre of the plot for capturing pai akeela. The 
method should be repealed till the parakeets learn lo avoid plots con- 
taining stakes or ropes. 

In India, Roseringed Parakeet can be regarded as the most destru- 
ctive and perhaps the most numerous of mam pest species. Because of 
its flock feeding habit and occurrence of large roosting colonics, one 
lends to think of a population check of the species so that in the yeura 
10 comewe do not have a situation similar to g^c/cd problem (if Africa. 
The idea of population reduclron of Roseringed P.irakecl may meet wilh 
criticism fnm con servati or ists and humfln societies but in the absence 
of an effective crop profection device, attempts to reduce' the population 
should be made, the effect of which may be seen in the lung run. Thfl 
eggsof the parakeet may be removed from the nest holes to avoid any 
direct killing of the bird. Efforts may also be made lo plug the ncal 
holes in localities where the parakeets hi.ve large breeding colonicB, By 
making the breeding sitt^s leis favourable, the birds cnn be pushed out of 
places where ihey are not desired, 

it may be said here that the dietary habits and preferences of the 
Roseringed Parakeet mu^t be studied in different ecological regions and 
an integrated spectrum of crop protective measures be recommended. In 
Ihelongrunjf the pest species do not have any economical value in 
respect of its lelat.onship to afiricullure^ efforts must be made to have 
a population check in the locality. 
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A STUDY OF BREEDING BIOLOGY OF 
PSJTTACULA KRAMERi 

A. K SINGH \ND P, KUMAR 

iHlTftdiKtioa: 

Psi/iacnta krarneri is one of tTie most deslfucl[ve avian species (o 
Indian agriculture Unfonunalely so for no practical oon I rol approach 
is available so as to reduce losaes due Ic this species. For develop* 
mcot of cancral lechnulogy. studies on biology are warranted wilh 
which it wouJd be possible to have ralional decisions on control 
measures (Edwards, 196G]. Wilh ibe&e backgrounds^ studies were 
undertaken, 

A fe.^ workers namely, Laniba (1966) and Simwaf & Sidhu 
(1973) have studied nidification of this pafakcei. Huwcvcf, deinilcd 
information on (he biology of this parakeet is wanting. A deficr;pliisn 
of rose ringed parakeet's breeding in Surrey was described by Foritcr 
<1970J. Srnilh (1972) has described the reproduction behaviour, talc 
of growth, nesting and nestling development in capativily in England. 

MalerliU and Methnds; 

The study on nidificalion and breeding behaviour was undertaken 
in the campus of Lncknow University in L979. For this study» 20 
nests on dilTereni Trees of 'Ashok' aud foliage-rich trees were located in 
the campus of Lucknow Universicy. The location of nest holes on 
difierent trees and the materials used for the formation of nesEa were 
recorded. A pair of binoculars, 6x30, search lights and torches were 
used for Ihe study of nests and their const met ion. The clutch size, 
incubation period, pppearance of reclriccs and rcmiges^ thefeedirgof 
Hedglings by their parents and nesting success were recorded during 
February to April, 1979. The number and size of eggs laid, their 
fertiliiy and hatching dates, development and mortality of fledglingi 
wore also recorded. 
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Results: 

Iq Lucknow Universky campus, Jammi 
ResJd«nlUJh buildings behind Bar^ Imambarn 
probably principal rooslmg place of P,kramen 
have been obaerved on these sUea througbout 
have beeti localcd on Jamun (Sizes'""' cumuini). 
Fig (r/fTur can'ca). Knlhal (Artocarpus commui^ 
indica), A^bok {PoiyoUh'ta longifoHa) and Ncem 



\ Masjid> Hasanganj. 
and Chcv^k Area are 
because their presence 
the year. Thtir dcsIs 
Peepal (Flcus reiigiit-'-a), 
f,r). Manga {Mangifera 
{Azadirachta indica). 



With the formaTion aT pairs at the start of breeding&eason, the 
number oF parakeets reduce at roosting sites. In coutiship behaviour 
the pairs were observed to perch together and female spreads her 
wings a I if He. moved her head in a half moon shape> xifterirg alow 
twlHeriiig call and joined her bill to partners bill. The copulation 
action of several pairs was observe d on trees, housetops, elc^ geneidlly 
afiei feeding trips- The copulation lasted for about a minute or so. 

Generally, birds used a natural deep hoJIov^ poilion of different 
kinds of trees as ibeir nesi- The nest holes were circnTar (diameter* 
3,5-5 inches). The chambers in hollow portions of Irees were quire 
Epaceous [0 house adult parakeets and fledglings. Few chips of wood 
and debris were found in the nests. 

After 6-^ days of occupation of nest the female siaricd laying egg. 
The interval between the laying of two eggs was 24 to 48 hours. The 
clutch size varied from two to Jive eggs. 

The eggs were snow while, broad, oval in shape and not sharply 
poinle J towards the nanow end. Eggs measured 31-33 mm in length 
(Average 31.9 mml and 23-25 mm in breadth {average 23-5 mm) 
when ? 6 eggs were examined. The nest sites were carefully guarded. 
They restricted their territory upto the nest holes and were mono- 
gamous. 

The incubation period varied from 22-24 daya (average 22.6 
daysl. The rate of fertility of the eggs appear to be very high^ i.e. 
f.1M%. Of 66 eggs laid in 2U neels, 58 eggs hitched. 

The brooding started just after Ihe haiching of ihe first eg| laid, 
Both sexes panicipalcd in brooding. The pollen grains, fruili and 



grains constituled the bulk of the food for fledglings. The fledglings 
fcfi the nest when they were nibout six weeks old. The unhalched eggs 
remained in the nest. The total nesting period varied from 9 (o 10 
weeks. 

The freshly hatched fledglings were nidicolous i,e naked. Their 
eyes were closed, bard beak with greyish lip and claws were soft and 
light flesh colourid lifte rest of lire body. A fr.w neossoptiles and [he 
egg tooih could be Sden, The newly hatched young were unable lo raise 
their neck for food. The tycs opened after 5-6 days of hatching. The 
colour of The body turned whitish after 3-4 days. The number of grey 
neossuptiles mcreascd and were replaced by green teleopliles after about 
seven da>s. After about 10 days, wing and trail feathers developed in ihe 
form of gramophone necdJc-lJ^e structures. Three weeks old fledglings 
could utilize the fond mai^zrial by themselves. The chicks were almost 
fully fledged En tibout 2S days. Fledglings resembled adults l;^cept in 
the body size and absence of rose ring in the rn^hi and presence of dark 
iris instead of v;Vie. The feathers of wjngg were dnrk colored and the 
rmherson body were green. Tail fpLLilicts "ere bluish- The bill was 
coral red abovo and feci, grey. 

The mortality of young jppeaied lo be very low. Out of 5S fledg- 
lings that hatched out only 13 fledglings (22. -11%) died probably due In 
nat viral agents. The dead fledglings were thrown out of Ihe nest by 
parents. 

Of 66 eggs laid in 20 nesis, 58 eggs hatched but only 45 fledglings 
lurvivcd. On an average the nesting success was 68.18%. 



DliCiMiLon 

The entire campus of the University of Lucknow is a roosting place 
yif p. kraineri. In the evening, between 6,30 und 7,00 P,M., thousands 
uf panihceis fly inio the campus and roost in the 'Ashok' trees. They 
fly hflwecn a to (^ A.M. fi^r foraging^ which, if on economic crops be- 
come peslilent. 

t'. kFtiineri \i R moi\o%ai\ioUi bird but l[ume(IB73) rcporlecl two 
i«mrLkit iharing single nest. The breeding sejinon hus bi;cn recordid from 
FebiULLiy to AprJ in Lucknow. The Jianic period is also reported in 
iijliflrplhcei of Niirihcrn India by B:irnes (lilBfi), Curric (li'U). Rold 
(IKIII)fliid Whliiler (1930). Tho period of brepdlng vniiei from plnco ta 



place in India, H is from May to June in Himalaya n fool hills (Field, 
1922); from December to April in South India and Deccan (All, J953, 
Baker aadlngJis, 1930, Davidson and Wendan, 1E78 and Taylor, I &87), 
Breeding season starts early in South India^ The parakeets are icmaik- 
ably uniform in nesting hflbits. HoLes already formed by woodpeckers, 
barbels, etc in trees may be enLarged and deepend by parakeeis for use. 
In rare cases, if suiiable nesi is not available. Ihe pair selects a soft woo- 
ded tree and dig the nest hole three months before egg laying CBuller> 
1875), Sometimes iliey occnpy the nest of squirrels <Dewar, 1909 and 
Cnrric, 1916 b). The parakeets often select a hole or hallow portion of 
the outer wall of buildings near human habitation as (heir nests- The 
female lays her eggs on bare wood or chips of wood and debris or 
planter according to the position of its nesi site. 

The *terri<oryMs of mating, nesting and feeding type (Mayr, 1935 
andNice, 1941). The nesting success depends on predatory, disease and 
natural calamities. A high nesting success of 68.18% ensures sufficient 
population in the next generation to become pesl[lent. In addition some 
adult parakeets perish. In thi& way, some balance in its population is 
m^irtEaiaed in nature. 

After a heavy hiiil storm and rains, thousands of dead parakeets 
with their fledglings and many pieces of broken egg shells were found in 
the University campus of Lucknow in 1980, 
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DAMAGE TO MAIZE AND GUAVA CROPS 

BY 

PSITTACULA KRAMERI 



A.K- Stnoh And P, Kumab 



Introduction; 



A preliminary aaseasmcnt of Josses to maize and guava caused by 
Psittacula krameri ha? been made by Ramzan k Toot (1971, 1973) 
and SJmwai and Sjdhu (1973). The prcscni iiudy was underlaken to 
quantify the loss caused by this species to these ciops. 

Mflteriflls and Mcthads= 
Maize {Zea mays) 

The study area For evaluating damage io maize crop cau^d by 
AAraiTiFrj" comprraed two fields, each of one acre, in a villafic Berga, 
Di&lrict Fui^abad, U.P, One field was located about 50 metres from a 
mango grove, (roosling site) the othci was about 300 metres away 
from the grove. All field observations were made during Augusi and 
September. 

GuatQ {Psidium guajava) * 

Damaee to P. guojova was studied Trom the third week of 
October to about the iast week of December, when the fruits were most 
abundanr. An orchard, 3.5 acres having approsimaleiy three hundred 
lrees(7'lo 10" lalDn in village Bastiuli. District Lucknow, U.P. was 
used for ihe observations. The fruits carried on one branch were 
counted and ^^'hen muliipJied wiih the number of branches yielded the 
total number borne by that tree. Fruits on twentv frees were estimated, in 
this manner. All damaged frulEs were plucked daily at about IB hours. 
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RemTts: 

The para keels damaged 1\A\ percent ^fd ^fl>5 cobs equivafent 
to about 20 complcic cobs/acre. In anoiher field, 15.17 per cent cobs 
amounting to 14 complele cobs were dnmaged by the parakeets. 

Tile manner of feeding was of iwo types. Firsu in a circular 
manner, and second in a longitudinal manner, li wag observed ihat a 
feiv cobs were fully damaged by parakeets though tliey were in leli 
number. They consumed the endosperm logeihcr with (he embryo 
leaving behind Ihe maize grain waH (carbopsis, which is inorpbob|i- 
cally the pericarp united with the testes). 

On an average, nf 93.5 cobs per line in iho field a^acent to the 
grovcj 50.9 cobs were untouched by parakeets while **2.6 cobs wcfe 
atlacked in which 4,6, 1.1, 12,7, 10.7 cobs were L'amjigtd to the extent 
of 100% 75%, 50%, 25%, and 12.5%, respectively, 

Loss ns damaged cobs per line in boih fields and loul number of 
fully damaged cobs was obtained by adding figures on percent frequency 
damage, i e. 12.5%, 25-0%, 50% and 100%. 

Percentage Joss to maizc cobs ranged from 37 62-54.65%, ft veri go 
being ^5. 71% in the field located adjacent lo grove. In ihe field loca- 
ted away from grove, per cent loss rangn:d from 31,91-46.07%, averagfl 
being 3S,13%, Actual average Toss ranged between 2L4I% and 15.17%, 
respectively in Ihe field adjoining ihe grove and in ihe field away from 
the £rove. 

The weight of the normal heahhy guava fruits were taken which 
ranged from ^0-400 gms. The mode of feeding observed m respect of 
Ihcie fruits was of two lypea. 



J. 



2. 



They just picked one fruit and Ihcn ficw 
This type of feeding is initial feeding. 



lo ih« oihsTi 



Oeneraify, r Jtramfr/ consumed 75%. 50%, 25% or Ini pnr-i 
I^oni of a fruit, this was conlinuouA feeding, ll was very ram 
that Ihay consumed complete fruits leaving behind small portion 
of it. The damaged fruits uplo any culenl in eonilnuoui feedlnl 
were unlit for marketing, rciuliinji in cojuplete Ioia of fruit but 
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nol so in case ofinitial feeding. The actual loss to guava fruffi 
ranged from ) 1,67-25,8% average being 19.53%. 

Damaaeof crop^ starls from Eelling and continue& upio Ihetime 
or harvesifng. Parakeels are more aciive during morning ihan even- 
ing. Probably ruck pigeon {Columba liyia) affecl equal damages to 
our economy (due lo crop damage- diseases and nuisances) as para keett 
{Pdllaculii sp.). followed by crows (Corvus sp.) and sparrowG (FaRf& so ) 
{Bhatnogar, 1976b). 

Damage lo milky corns is more severe in August ihan on the 
cobshjving mariired isr^ilns. The losses averaged lo 12.4% (Ramaan 
and Toor. 197J> and 16% fSimwai and SidhLi, 1975) ar Ludhiaoa 
Punjab 

In Gnava, damage by P. kramc^i are seen, both on unripe and 
npe fruits hut .he attack on ripe fruits is severe in November aod 
December. On an average P. hramcri caused 10,53% loss to guava 
fruit, (rrean Of 20 (rce^. Ramzan and Toor (f972) a-d Simwat and 
Sidhu (197.^1 have reporled 20.07% and 30% loss to guava fruils 
respccliveiy at Ludhiar.:^, (Punjab). They do more fosses to orchard 
fruits tlian fiefd crop grains. ], is only due lo involvement of higher 
cosis rn raising the orchard fruiis and decrease of marketable quality 
(Bhainagjir^ 1976b) that warrants control. 

Control measDiea 

Thereisnosalisfaciory meihod to control These birds but by the 
following methods Ihey can be controlled to some extern. 

1. Shooting or Hunting-n consTSts of engaging parlies of trained 
person to shoot birds, 

2. Trapping-By means of attractive food materials, nets, 
sticky substance as 'lassa' etc. 

3. With ihe help of some poisons e.g. spray of five pounds 
DDT per acre may result in heavy mortality in para fceets 
(Hotchkiss and Richard, 1946). 

4. Bird scarer-Acetylene Bird scarer can help in scaring away 
the harmful birds. 
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5. Natural enemics-Naiural enemies of this birds may be preada- 
tors as hawksi owls, weasels, wild cats, house cats, toxts. etc. 
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ECO-BiO MANAGEMENT OF BIRDS AT 
GRANARIES 

INDRA Kumar Sharma* 



Intraddctlon 

airifl if not properly chtcked> becfline srrioUB pesl lo slored food- 
grams ^nd incur loisci ranging from iO'K tn 20%froni harvcstiiifi 10 
flotir mJIs This probSem has not received much iiltention. Pestilence 
of birds is panicularly heavy in Rajasihan where birds are not moJcsicd 
afld some birds as (he pigeon and ihe peafowl are even ilaiJy fed by the 
local people. House sparrow, Rock pigeon are serious peats at food- 
grain stores and barns, and the peafowl, dove^ and the partridge also 
cause considerable losses aT barns (Sharma, 1976). Pcsiilence of birds 
at ^^rioLis kinds of Foodgrain stores, iheir possibk enviroDnienlal and 
biological control were studied in Jodhpur districi for three years from 
February 1979 to fate 1981. 

Methodology 

Pestilence to foodgrains by birds was sludied al various kinds of 
foodg rain stores e.g,> barns^ farms, houses, granaries, grain markets, 
transport company and AourniLlls sites etc., in Jodfapur ciiy and some 
stfecled typical villages of Jodhpur disirict. Various measures taken by 
the local men and adaptations of birds lu pass over these hindcrancea 
were also sludlcd. 

OBSERVATIONS AND DISCUSSIONS 

Pestilence of birds ' 

Mosi iif the fjirmers stack harvested crops which largely remain 
uncovered for several msVs. Doves, house sparrow, partridge, pigeon 
and the peafowt, etc. pick foodgrains from exposed cars. Il was noted 

'Member, (Tomniisilon on Environiih:n[, l^ranninji, lUCN Uho^wtfli Dh^v^mi 
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that farmeri (dke such pcsljfcnce Wghiiy as ihcy find difflcull to cover 
widely spread harvciied crop stacks. 

Storing in well-covered godowns may efliciently check pestilence 
of birds. Godowns may be made wiih Ijghi and cheap maler^ala which 
could be afforded by average fjrmers. Coveiing of harvested crop 
Slacks with polythene sheets may consider;ibiy save from damage by 
birds as weJt as rain and siorms Covering of heaps with grasses or 
harvested crops' stem layers may aJso reduce bird pestilence. 

At barns, thrashed grams are heavily depredated by pigeon, house 
sparrow, peafowl and doves, eid. These heapi should he properly covered 
by cloth or polylhenc sheets and gumded by watchman- Domestic cat 
If kept there^ mjy notably scare birds away, 

Starehousob and depots 

At grain store-houses and depKJts. ihe pigeons and the house 
■p«rrow Iry r.oopen ^rainTilkd sucks at weak points by tearing wJih 
(hcic beaks From these points, grains begin to pf>ur-oui and birds gat 
tongrdgaled to pick grains. Cutting of sacks by rals aJao facjjjtaics birds, 
fur the purpose. Considerable bsa of stored grains are thus observed 
■I open store- houses and depots where these birds cjn h^ive free access. 

Completely closed or narrow grill covers at grajn stores and depots 
Miay effectively check invasion by birds. Keeping of the cat there may 
Mho clfecHvel, chock pc^tdcnce ofratsand birds. Farmers usually keep 
tidli al their houses havjDg granaries depots or godowns and have 
rtpnrtod of having practically no problem of rats and birds. 

IterliN Imnhjiori 

DuMug pre-and posiloading times pigeon imd ihe house sparrow 
C*miidcrjihly s(eal grams from the weak poinES ai loading and unloading 
Mfldouiofgrjiinsl.icks which remain uncovered and not gumded in 
triiuliH nnd railway carriagcs. 

Oruin meks should be properly coveied with polythene oi 
Ohnviii ihccia iu prevent birds m steal grains being picked from sacks. 

At llflln Hhii|H and markclg 

Onilti rfealei^dump im.ill heupi of fondgralns for exhibition nf 
itMnlKy uflheJf gnjni Tiu- pigpnnt and ipnrmwt depredate grain* in 
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h..vyam™n. tfcm sud, heaps wh.re the sh.p-keep.t cannoi .»sily 
sere invading bi.ds by stick. Similarly b grain m.ttos aLso the pigeons 
.„d the sparrow, .nv.d= uncovered s.cts a«d large E'-n-h-P' dumped 
f.r v^holc-sal. transitions. U w^s noted th.t the pi£eo..s preferred io*a. 
(S»r£A„«6/.»fc.l, wheal (!>/„■=,«.) .pp.1 a.d n,..« (Z™™-.-.) .»d th. 
Urrow preferred 'b^jr^-, (/'.n.In,.fu«- <.-ptoiJ«> aad r,ce (O.;^^ 

JflfjVfl), 

It was also observed thut some shopkeepers cover more than halt 
a,e» grain heaps with do,h sheets to reduce depredations of gr.™ 

:;rsr,:h":rrh:dl,,,norein .. .oming and af„ 

r— Zi;::Se.^t:Sir=:v=^^^ 

by bird, suitable covering of entrants of gram .hops wilbmeahof 
grill may consid«ably check frequent invasions of birds. 

Al flonr-mills ^ 

At flour-mills, in ■me.ling toon,s' the h^nse-spatrow '""-fl"^ 
of gr^ns, largely kept open much earlier before be.ng P"""^ '" 
HoLlIL a. many flonr-mills. grai.ts are thrashed v-hteh we no prc^ 
viously thrashed a. homes before grinding. The p,^n and .sparrow 
Iteal grains in large quantities from .nchhe^ps under thra.hmg. Cans 

should be kept suitably covered and he opened just before pouring into 
ihe flout-mili. 

M bouses ^ , 

For sun-drying and far control of insects and larvae foodgra.ns 

birds, 

Measurtfj retommaided 

1. Foodgr.ias f-^i-E lo O.c pigeons by local people ihouid be 
discouraged as it iDCTcaEC& bleeding potenlial. 
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2. HoLses should have minimuro number of open projecMonfi and 
cJefifl which piovide resi, rousr aad breeding sites lo Ibe pigeon. Pro- 
vision of steep slopes a[ projections and defts may also discourage birds 
to restf roo&t and breed Lberc. 

3, Keeping of ibe cat drasliCiilly reduces popLlations of the 
pigeons as itie nat heavily preys upon aduils as well as oesls (dutebes 
and broods) of the pigeon. 

4. Ef houses and gruinshops have suffident coverj^e of openings 
of houses by grills, ibe pigi:oji and ibe house sparrow may not be able 
to invade there as depredators of grains and afso for breeding (ncsta) 
there and mulliply. ^ 
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SCOPE FOR ECONOMIC ORNITHOLOGICAL 

. STUDIES IN WESTERN MAHARASHTRA" 

K,N. Nawale, A.G, Ch^ndle And D.S. Ajrl" 
ABSTRACT 

Birds cause ii cocsider^Nc damage in crop fields and orchards. 
Their imporlaiice a^ depredaU.rs has heen realised nowaday^ in vanouG 
pans of India. The crops ravaged by birds in WesUrn Maherashlra 
arOo«ar. wheat, bajra, mai^, paddy, sunflower and fruii crops vii^ 
pomeEranaLe.Bnava, fir^pes, "ber', 'cblku\ mango clc. The importanl b,rd 
deprcdalors are Hou^e sparrow. Passer domestkusiUnn:} \ BiM rock 
p\S^l^.Co!:.mbalMap^z^kt^\ Fsittacuia kramari (Scopoli) ; Common 
myna Acridotheres tristU (Linn) and Baya- weaver bird, ?loceus 
philiipinus. The commonly used meihods by rarmen. for mmim.zinE 
bird damage are ^.caring birds by using slinc shots, bealing drums, stio^s 
by human beings and dummy hutoan models (Scare Crowal, So far no 
syslfmatic smdie?; on bird depredation and management have been 
carried out in Western Maharashtra for wants of funds ihotigh there J» 
a dire oeed for it. 
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PROBLEM BIRDS OF JNOrAN AGRICULTURE 
AND THEIR MANAGEMENT 

Preh KiSHOHE AwdG.P. GcrPTA 

In number, birds ar* only nexl to fishes and upto now 8600 
species belonging to 27 orders with a tola! number of about 300,000 
subspecies have been identified (Salim AM, 1972). According to 
Ripley (l%l) about 2060 species oc^ur in India. No information is 
available (0 indicate as to how many of theee are pests and in wtaal 
sicuaiions or regions. The losses they cause are not known as the 
deliiiJcd and upto date sEatislics are not available. 

In India, farmers have known the depredating nniure of bicds 
since the beginning of Agriculture. Hirds damage ihe crops I o obtain 
food which results into conflict with our economic interests and poses 
mnllifarious problems all over the country. In present day.'i with the 
emergence of modern agricultural practices, birds have become our 
competitors for food and space. They cause damage to almost afi 
ftgricukural crops. Joiwani el aJ. (1969) reported that birds some- 
times damage millet crops so heavily that farmers prefer to cultivate 
them for fodder purposes only. Bhalnagar el al. (1974) observed that 
upto 90 per cent damage was caused to difffcreni bajra varieties. 
Under Delhi condiiions, Jotwani ei at. (19ft)) reported losses upto cent 
per cent in Paspaium scrohicuhlum, 13.5 percent in Eiuslne coracoana 
100 per cent in Penniseium Typhoides^ 98.2 percent in Echinochloa 
coiona,95.1%\i\ Panicum miliaceunit 92.1 percent in Selaria flalica, 
and 75 per cent iu Panicum mltiare. Heavy damage (o maturing 
earheads of wheat have been reported by Bhatnagar ef a!. (1973) and 
Srivasiava and Pareek (1974), Chahal « a/. (I973I also reported serious 
damage by birds to various cropa. 

In India, parakeets {Psilfacula appj, crows (Corvus spp.), sparrowi 
(PfljjtffGpp,) and rocfc pigeon {Coiumba ihia Gmelii\\ nrc the common 
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bird gpeciea which cause serious losses lo diPferenT egriculiurfll crops 
aod fruits al sowing, seedliog aod later stages of crops. 

1. Parakeets {Fshiacuta spp): 

There are many species or parakeets in India These eJteusively 
damage Ihe harvest- fruits and vegetables by cutting, spillage and shat- 
terinelhem. They damage all type^ of green and ripe ffuils specially 
mango, guava, pomegranate, apple etc. and maize, sorghum, bajra, 
wheat and firam in the harvest. 

2. HoiHC sparrow {Passer dome.'iUcus) 

There are many species of house sparrow in India. The house 
flparrowis found everywhere. The adult sparrow eats the grain of 
rice, sorghum, bajra, wheal, millets while the young ones eat the 
insects. 

It has also been observed that if iasecl inf:^sted grain is kept for 
drying in sunlight then ii catches ihe insects first from the grain ihen 
cats the grain. 

3. Crow {Cnrvus spkndens) 

Two species of crowi >iz. the Domestic crow and Wild crow arc 
common in Indi.'i. The domestic crow, causes much damage (o stand- 
ing crops and frails such as mango, guava, fig and mulberry in the 
field. They also cause seriousi losses to poultry as also they catch and 
eat small pa u Its and eggs and cat them- 

4. Pigeon {cnlumha livfa) 

Pigeons are perhaps Ihe most serious bitd pest which damage the 
grain and sown seeds of different crops and which also may well 
become the main cause of poor germination. 

5. Bulbul {Pycnoi^otus cafer)i 

It gathers in large numbers wherever ihcy gel ripened fruira to eat. 
They are more prevalent after first showers of monsoon. 

6. Mynn {Acridorheres frisfis) : 

It is largely insectivorous in nature but at lime^ ciuscs damage to 
crop secdA jinil fruiti- 
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7. Moula (Esrrildn sp.) : 

It Is very ^mall bird and is capable of removing wheat grains 
from earheads of wheat pFants during the ripening stage of crop. 

Management of problem birds: 

Following methods can be employed for the managemenl of 
problem birds^ 

1. Physical and mechariiciil Methods. Birds can be managed 
with limited success in problem areas scaring with noise makers and 
other frightening devils. Reduction in local bird population may be 
achieved by eliminating nesting, roosting and hiding places through 
the use of flame throwers :ind explosives. Uat of nylon nets effectively 
checks bird's damage in crops growing in smaller areas, 

2. Cultural method - Planting of buffer or diversionary crops to 
attract atrenlion away from important culiivais js one such practice 
which holds great promise as the population pressure of birds gc-ts dis- 
tribuled evenly on all crops. The timing nf crop nialurily to cnincide 
with those of the surrounding jireas is nihcr method by which birds 
damage can snfficiently be checked. Timely harvostmg of surgaicane 
lessens the bird damage in adjoining wheat fields. 

3. Search for bird Fesislanc^i in different crop' varielieii ElToriB 
■hciuld be made lo identify varieties in ditferenl crops showing low 
rciistancc (0 birds. Some varieties which showed consistently damage 
■galnit pigeon, sparrows, parakeets are as followsi 

(i) Bajra iMBH-HO, MH-8S. MH-33, PHB-14, 

(;/) Sorghum Bird-Go, AKS-6f4. GA-GtS, S-Girl-MR-l, BR-60, 

m) Wheat :S-l982,Sonalika, Np-710, 

(M Paddy :C, ftQ24, MTU-3626, 

The varietfes and hybrids of sorghum wiih high timnin conienli, 
large glumes, awned lemma, laj^ panicles, goose neck earheads and 
brown seeds generally escapes damage by birds, Beri ei aJ. (I%8) 
reported that the bajra varieties with shed anthers and awns on 
carbeuds can withstand bird dam a ge- 

4. Chtn\oMeriiaTtls\ These can be utilised fur popuhition munHgo- 
mcnt due to lower cost, case in applicabiliiy and their non-deicction by 

ar|cl ipcclei. Ornitrol or Aticholeaterol UO, 25"disMulmle«rol 



dihydrochloride) nnd itniicholesterol compound is beiog used for pigeon 
maDU^jjicaL- Tiie rcLoniuicuiLcd ireHtmenl i^ ^-^kg ai whole corn 
bails for cvcTy lUG ptgeoDE for 10 days. Bails can be prepared by 
impregDflliDg Ibe corns to make 0.1% wiih teapec: oforDilrol. 

5, Biological control This coe;:oI melhod ihougii has been 
very much talked aboul \s uill in preliminary phase aa regards the 
control of birds. Man himself has been a pred^Jlor of birds From 
ancient [imes. Trichonwa^ gallintie. a pathogenic proEozoan has been 
repoflcd on passenger pigeonSr Trained falcons for scaring birds have 
been successfuly utilised by Royal Air Force at Canada Air porLs but 
this technique has however, Ijmitcd scope. 

6- Bird repelkity. Chemicals used as bird repellents are known 
for more ihiin LSU years. Tliey imparl ihree types of repeliency aciion 
viz,, (/) repellency by distaste fulness, (lO repellency ihiough physio- 
Logical disorders which means thai initially the birds even take disias- 
leful grains but in btcr ^\.ngc of feeding urc nn:ible lo feed on irealed 
. seeds and (rVr) rcpeUcncy generated amon^ ihe unafTced members of 
a bird population by th^ actions of affected mcrribers of the same popula- 
lion. It eJin be termed as psychological repclJcncy or frightening 
thiough chernieal. 

Thiram when sprayed on nature grains of soghum repelled English 
sparrows in Tc*as (^fel^er and Ruyjl. 1961) while AvitroL 100 (4- 
mtropyidjnc-N- oxide) and Avitrol 2U0 (4-amino-pyridjne) were two 
oEber valuable substances found to rcpell birds (Dogget, 1970J. Recen- 
tly a new chemical called Melhiocaib' was found eflective in reducing 
the bird damage ai Colorado and Oklahoma lo sprouting corn and 
sorghum, lo ripening rice and sorghum and ripening cherries and 
grapes (Guarino^ 1971). [I. is broad-spectrum compund with high 
repellent activity lo pheasants* grackles, starlings, red-winged bUck 
birds, robins and crows. EKpcrimenis are on way to find cflicacy 
of this chemieal under Indian conditions against different bird species 
damaging various crops and frtiils. 

7. Poison Bails : Recently poison baits have been successfully 
utilised for the control of birds. Malathion spray at the rale nf 0.3% 
on seeds kill sparrows, ,^ccds rf sorghum if treated at (he rate of 5 
parts actual of carbofuran S.P, in lOO par(s of seeds kill the pigeoni 
and sparrows. It also prevents digging of seeds from <own fields. 
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BIRD PESTS ON SORGHUM AND THEIR 
MANAGEMENT' 



N, S*NTHAIAH"* 



UiodnclloD 



Jn lodia major millcLs like Sorghum (Sorghum bicolor), Bajra 
{Pennisetum lyphoide-'i) ^Tid minor milkls are culUvalcd mostly under 
rainfed conditions. Of these, Borghum is one of the imporiant millets, 
used as srsple food. Among :he factors responsible for crop losscSi 
birds from an imporl nl factor (Doggel, I970X In Latin America, 
Sorghum is damyged by a variety of birds (De Grazio and Besser, l^70|. 
Red billed weiivct, Quelea quelea, is rep.>rlcd lo cau^c cthtisious 
damngc to sorghum in Africa (Jackson, 19741 Dc Gniiij and 3e&&er, 
1974 ; Parkn 1^74 ; Jackson, 1974). 

In India, informaiion on the avian pcsls ff milkls is scanty and 
precise damage eslimaicA are not available for tno^t areas. Rao and Rao 
(1953) reported 20 In KO per cent losa in difTcrentsorgliuiTi vaiL(:*ies 
Perumal et ah (1971) observed uplo 83,00 per cent damage due to three 
Bpecics of birds. In Delhi region. Beri et al. (1971) have noticed 12 82. 
to 85,5 per cent damage in sorghum due to bird pe&lS- In case of 
'bajra'. Jotwani et al, (1969) observed bird damage ranging from I3'50 
to 10000 per cent due to sparrow and parakeets. Bhatnagar ei a! (l[»74| 
and Mehrotra and Bhatnagar (1979) reported damage to bajra ranging 
f^om 2 00 to 90.00 per cent due to sparrows, Etarliiigs. weaver birds and 
parakeets in the experimental fields at Delhi. Studies on the bird pests 
of millets and as&essrnent of ioases were laken-up at Andhra Pradesh 
AgricuUural University, Hyderabad. 

Depredator; v/ea <»f Millets 

The actual damage of sorghum is observed when pigcuns iColumba 
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Hvio) and dovca [Sfrepfopclia spp ;) remove the sown seed and feed 
them- At miLky stage Indian baya {Phceui phiiipphms). streaked weaver 
bird (P. manvar), honso sparrow iPesscr ttomesticus). while throated 
Munia (Lonchura malabarka). Spotted Munia {L^ pitncluiaia), black 
beaded munia (£. maiacca), are found pressing ihe grains for feeding 
and house Crow (CorrfJ .^V'^^"''''''^^- Indian myna (Acndolheres tristit) 
are also observed removing grains from the eitrhcads. Roseringed 
parakeets {Psillacula kransen manUlcn.ils\ damages the earhcada of 
aorghum in milky stage. Sometimes a part of the earhead is dipped-off 
and taken away for food. Besides the above mentioned birds/Rosy 
paster (5ftirnu5 ro.^ftjj) js also observed feeding on sorghum in the culti- 
vated fields during the Rabj season - 

AsseBsmenl of daianges 

Assessment of damage, was taken up in cultivator fields of Kurnool 
district and at NandyaL SiMy eight fields having thirty four varieties of 
sorghum at grain rnaturing stage were surveyed, Three Unit area 2x2 m 
were randomly selected in each field. In each plot, the total number of 
?!ir|icads, bird damaged earheads and undamaged eaihcads were coun- 
ted. The entent of damage was upio 25.46 percent in the culiivatiirs 
ftlds and in the experimental plots the damage was 7.92 to 100 00%. It 
was observed that the percentage of damage depends on ecological 
factors and seasonal conditions. During summers, damage of 100.00 per 
cent in expcrimeuiaf plots at Nandyal was observed due to lesser cropped 
area and to maximum bird popuUtion stress on Tew crnps availablo 
under irrtg:iled conditions- 
Control Measures 

We have effective means of crop protection from insect pesls* the 
b*rd pests are still a problem for farmcra for these control measures lilto 
beating druma, yelling, pelting slonea and scnrcCTO* are in practice in 
the cultivators fields. 

The control of bird pests damaginy; millets, especially sorghum 
uuderiuken in Andhra Pradesh Auricultural University, Hyderabad 
icvcji^ed the following : 

1 Scarinx- The methods mosi frequently used by farmers arc 
yvtlLiigi bcjuing emply drums and shoun hy humans. These soundp arc 
efll^tlvv foi ihnn periddi ilncn birdu uitLmlly become accusiatncd lo 
Ihein, 10 that condnucd elTcctive uic ii dilhcull. 
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2. Nerting: Small areiis of crops can be proiecieJ cflecdvely by 
nylon neta. However due to bigh cost of nylon nets, il is do! piacU- 
cable to protect large areas. 

Field trials conducted from 1974-76 at Rajendranagar showed that 
the yield in a sorghum plot CulJy protected wiih nylon net of 9,5 
percent *as 20 kg as against R k^. in the equivalent plot wilhout bird 
scaring. Thus the loss in yield due to biid p«ti was 60%. 

In Ihe case of plots exposed methods of scaring such as yelling 
and shoulA by human beings damage ranged 5'23% to 29-13%, Plots 
exposed without scaring received damage from 42.01 % to 9S.23%, 

3. Chemicall sprays dusts- Efficacy of melhiocarb* a chemical 
repellent on damaging crops in the United Statci liaa been rcpoiEed CDc 
Haven, effl^ 197L and Guarino, 1972). Wnh this background, experi- 
ments wert: conducted with mclhiocarb and other chcinicala io 
determine if birds could be repeJied from feeding on ripening sorghum, 
The chemicalft tested were : Meihiocacb % 3 kgs ai/500 litrcs/ha, Endo- 
sulphatiOI% spray, BHC 0.15% ipray 10% dust, Djmclhoali; U 1% 
spray. Carbaryl O.li;^ dust. Thiiam i^ 3 kg ai/fiOO lilieE/ha; Curb <^ 
I0kg/ha;40l:g/450iyha and Neem Cake flroih 50 kg/litre. Fish oil 
Resin Soap 5g/l ; MjiUhion O.L5% spray and Seviniol 2% spray. 

It was found that none of ihc above chemicals were effective in 
protecting sorghum from bird damage. 

4. ToXicbaHs- Toxic bails prepared by irealing 'bajra.' paddy 
and sorghum grains wjJh methiocarb at rO% conceniration 1J980-81J 
arddilutcd with 4 parts of respective grains are placed at sijt equidis- 
tant poinls in llie sorgtium field during milky slage. However. Ihere was 
no cflecl uf these tliemicals on birds damaging sorghum. 

5. Acoustic ineJhods : The distress calls of parakeels and baya 
were replayed in sorghum field to disperse bird pests damaging the crop. 
Parakeels, bayas and other passerine birds dispersed for three days and 
afterwards Ihey were accustomed to Iheir distress calls. However, it was 
observed that ihc migratory rosy pastors were repelled immedialely jfier 
hearing Ihc distress calls or Ihe parakeets for four days. Experiments 
with carbide gun showed thai birds become acouslumed lo ihc sounds 
within a shuEt period- 
ISO 
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6. Cullurai pradii^e^ '■ In soTghtini, AJdrich (1962) and Nickans 
( 1966) observed ihai grains wilh higher laDin contents and sharp awn 
afford proleclion from bird damage. It was obietved. thai tall and 
white varieties are more susceptible than the tall yellow, dwarf white 
and awned white varieties of sorghtin:). 

CoDclnsiDD 

Methiocarb and Curb which are cfFeclive in foreign countries, have 
not shown much effect in repelling bird pests. However this requires a 
more intensive siudy. Acoustic methods may be useful for short periods 
within the audible range of area due to the problem of habilualing. 
Studies of varietal suscepiibJIiiy have shown less damage for dwarf and 
awned varieties, which may prove usefuL 
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STATUS OF WEAVERBJRDS IN AGRICULTURE 
AND THEIR MANAGEMENT 



ManjitS, Dhini>sa' 



InlriHliicllon 



111 ipile of the commoj] and widespread occurrence of Weaver 
Mrdi if'hrriiJ spp) in Jndj a, assessment of status of Weaver birds is 
4 ml Inn In miiht pjirls of Ihe counlry. In ihis paper, stalus and manage- 
Mit Ml iif WcFkViir birds has been reviewed. 

M|ji(ii» la nlitloB lo agticoltuirf- Feeding habits : 

Mmho* (1976) described the feeding habits of Baya {Pioceus 

r^hiiifiUnu^) wiUi piirElculjr reference lo Paddy culiivalion in Cnddapah 

dlahiit u\ Andhra Pradesh. According lo him, (he birds feed on 

1 1' 'lify 10 wit Jttida and/or standing crops of paddy {Oryza sativa) und 

"I rruin December to early April. The feeding habits of three 

■ ibJpiJ npecies viz., Baya {Phceus pfiitlppinui), Black-Ehroated 

nn-r»iiini\ it'. I'l-nglialensls] and Streaked weaverbird {P. ma/iyar) ]iiiMc 

Ml ihidlril hiL Jirlfimifer Distridt Punjab (Dhindsa, I9li0). Theio 

1ll^.. -pFi'lti hnVL' ulrniisi siroilar feeding habils in the field. Dating 

Ml. fuiia, hlrdi feed on rice seeds sown lo raise nurseries and also on 

■*>•• ii Vt'rUirum Beslivum) and "gulli danda' iPhalarh minor) graitil 

iii III i»"Und Though 'bajra' is rhe main food iiem during Junc- 

I miiWr, WPflVcrbirds also feed on 'swank' {Echinochloa cohnum ahA E. 

M-i^J, im important weed in paddy. During Oelubcr. bird^ feed od 

- "h h*,ifB itnd paddy. In November, majoriiy of the hLirve«ed 

(Mildf Ijtida 4re ploughed for sowing wheat. From November lo 
I ' iify- Iho wciivcibirdfliurvivc almo&i ej^ciiisively onihe grains loft 
■ " hm Bdirpd iirnw, Though ihe main fimd during Februnry is paddy 
«i4iiii rriMii i^r Blruw, the wcaverbjrds alio feed on seeds of Poa 
■■■•rtM-r, I inii found ubuiidnnlly In 6cldt of bcrscem {Trifolium alexand- 
'NiMr Iriktn » rejid 

1*01 rnif IWriiiy (WHilUfsl, l>iHiiBrinvnl or Rwlrv iTid VAluriJ RtiovriM, 
'' AirliTkiJimtl UiilvgriiJir, lixUiliiuit-l'llUM. 
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rium), s^tds oT Phalaris minor, a very impofiaai weed of wheat. 
Aulj&i? of rbc ditl of tdults 

In Ciiddapab, Ihe did of ydiik P. phitipp/nus con^isled of 65 per 
cent (by dry weieht) pjiifdy, 12 per cenl big ru and Jlper cent weed 
seeds of TamUy Paniciiceae. AJiimal p^trts make only ablaut 3 pef cent 
ofthetolal dieUMalhew, lOTe). *n JuHimder (Punjjhl. about 98 per 
cenlcifihe diet of P phiUpp'iu.';. P. hcushnhn.us ^n6 P. ruanyar n/^% 
pfani niatler, the resl ^vap animal mflller (Dhindij, 1980). Qualila- 
live analyses nf gut conlcncs oT P. phltippinus ndulis have zilso been 
made in West fiingal and Ori^Sii b> Mukherjct and Sdhtt|l97J) and 
in Artdfirji I'radcsh by Jlamid Ah er a/., (1978). Tiiey .tho leporied 
that th? diel of adult wei^verbirds canaisled mainly of paddy. George 
(I97'1) observed adult P. phiiippinus feeding on 5ni;ill frogs {Rana 
timtiocharis). Ali and RipJc> {J974) nien[ion;d ihat ibis species feeds 
on rice grains, hemp and tiihcr smuU seeds and insects, 

.Food prcftrences of adalts in captJvtiy 

In captivity, F. philippinm awd P. mau]^, pcfturesd l^^hinochlaa 
coionum followed by Phalaiis minor and paddy (bath eqiiulJy perfeired) 
in rhs former apcciei but /*Afl^f/fj.^- minor and bajra in ihe laiier, The 
Ihird species, P^ bengholtmi^. however, preferred bajra and then 
E. cehnuia. \Vhe:(t was the least piL-fcrred food in all th^ three species. 
Therefore, it seems lliat the weaveibirdi prefer weed ieeJs (£'. fo/oAi^m 
and P, minor) and bajra more ihan paddy. According lo Mathtw 
{]9U).\\i^vie\er,P.phihppwus in Amfhra Pradesh prefers paddy more 
Ihan Ettiinoctihii aid korrn iSetaria sp.). Hamid Al[ ei a!., (197M) 
also experimented with ujpiive P. phiiippinus ;il Hyderabad (Andhra 
Pradesh) by keeping eight birds in one cafie and offering them paddy, 
sorghum and bajra grains. They also found thai paddy is prefei-red 
more than the other two iiems. More siudies in this direction are 
□ecded- 

AnoJjsb of (he diet of ne&tlli^ 

/.^/.^.'ri'p' '"'''^" '^^^'^^"''^^^ "^^'^i-^^ -'f ^ phiiippinus. P, b.nshu' 
lensU aad P. munyar m P.mjcib mainly comprised of animi.1 matter [57 to 
77 percent by «et weight). The pf.nt mat.er made about 3 to Uper 
cent (Dh,ndsa, 1980). In Andhra Pradesh also the insects formed 
major potUons of (he diet of P, phtUppin^ ne-thi-gs (Mathew, IP76). 




According to Mutherjec and Saba <I97-l) fte ncttlings of A p/j//MiM 
are fed on weed seeds, insects, snails and rice grains in Orisia and 
West Bengal. Ambcdkar U972) recorded P. phiUpplnus feeding but- 
terflies to iLs nestlings. In P. megarhynchus according lo Ali and 
Ripley (1974) the nestlings are fed mostly on insects. 

CDDCllHiOM 

P. phiiippinus IS considered to be an agricuhnial pest in Pooni 
(Maharashtra) and farmers of that area destroy Large number of ihoir 
nc^ia duhng peak breeding season (Ali and Ambcdkar, 1956; Ambcdkar, 
|%4). Malhcw(l976) leimcd this bird to be a sporadic pest of paddy 
Di Mannuihy. Kerala, on the basis ofvisuat obser-'aiion. However, 
Ihtfic have been no studies on the assessment of useful i^nd harmful 
Jiciivities of the weaverbirds in Maharasbira and Kerala on the basis of 
which a status to the birds could be assigned. In Punjab, the damage to 
wheat and paddy was ne8^iglb^e (less than 1%), The weaver birds alw 
Ciiniumcd Icirgc quamiiies of ^^aias of Phahris minor -^ni\ EchintjchiM 
ipi^, which are iraporiani weeds of wheal and paddy. respeclivel]f, 
Hitf woBVerbirds are not the only depredators, because many other bird 
■|i4L'i*nilso feed on agricultural crops. Moreover, in soinC Mfiioni 
■IhvuUural crops (tike bajra and sorghum) are cultivated only for 
f^U$f, The bird damage (about 48% in Jullunder) to tbeii earhcHdi 
il till ail economic loss. Weaverbirds (eBpecially P- piiilippinus) aoA 
ItiMin* Nparrnws, however, do a considerable damage (41%) to riw 
■M<i>i«rl*>(DI]itidsu, 1980), 

Tin llo»llin£8 of weaverbirds are fed mainly on animal diet mnst 

il consitiuted by insects which were agriculluraL pest* 

IITft; Dhind^a, 19S0). The snails, are also destroyed by Iha 

by feeding Ihcm to their nestlings. The only useful animal 

W^wt iIm 111-; spiders but these rcpTCsent only about 20 per 

IniHt dinl In P.benghaienstsitxd P. manyar and^hoyxi iv^t 

0ii^fimM In Punjab (Dhiadsa, 1980). 

Tfc* MHlhi mixn%% of weaverbirds is poor due to many faclorl 

tf«| Ill* fi»r hl|h rnorlamy of eggs and nestlings. Their popula lion 

|» hIbii Urn I'hin Ihoy can hardly be e:ipected to inflict economic 
l«fiH¥ In ii|*li^"*liiiat crops nor to do commendable sei vices by destroy 
tHM iMitil p«t* nnU <»ther harmful animals. Thus, theii status is ncmral 
rMmhrw, NTft; Dhlndsa, 1980X Whistler (1949) and AM und Blplcy 
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(1^74) are also of the opinion iha I dlboiig^ weavctbirda feed on crop* 
like paddy, sorgbum, bajra' and other cercflls, ihe d,:m3Be h compensa- 
ted viii dfslruccioa of crop pesls. 

MinageBtnt of WeflTeTb[rd« 

The foregoing review suggeais thai in regions where ecology of 
weaverbird? has been studied, no control measures are required. How- 
ever, in other regions where these birds are suspected to be harinful and 
in siiuationa where they impose problems, the following suggestions 
miiy be helpfd. (I) Avoiding very earl>. sowing of crops. (2) Harvesting 
sugarcane in time and providing alternate food to the bifds. In areas where 
weaverbirds attack paddy> the damage may be reduced by keeping small 
tracts of "bajra* or Echinochloa as an alternaie food for the 
birds. (3) CuHivating bird reBislant varieties. The damage to 
bajra and sorghum, in areas where these crops ate grown can 
be reduced by ciiliivaiing bird resistant varieties. In case of b^jfa 
the varieties wiih shed anthers and awns on Ihe carheads are comparati- 
vely less prone to bird damage (Beri et ai, 1569), One of the most promis- 
ing baJra varieties in Punjab is PHB 44. In sorghum Br-60 and Bird-Go 
are sc>niewEiat resislant to bird aiiack (Mchrotra and Bbatnagar, 1979) as 
these are higher La tanin contents. (4) The damage to ric? nurseries 
cap be minirtiized by sowing the seeds treated with 0.5% mcthiocaib 
(4.methylihio-3. 5-Xylyl N-melhyl carbamate), a bird repellent 
(Dhindsa andToor, 19S0), (i) Destroying wcaverbird colonies during 
breeding season- 

If weaverbirds j>ose pestilence problems, their popnlaliun can 
be checked by destroying their nests in the breeding colonies prcfciably 
when nestlings haveatiained age of 9-10 days. 
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EFFICACY OF SOME RECENTLY DEVELOPED PES- 
TICIDES AGAINST AVIAN DEPREDATORS AND 
SHOOTFLY INFESTATION LP TO SEEDLING 
STAGE IN SORGHUM CROP 

R,K. Bhatnaqah, M.G. Joiwani, T.R. SUKHANI 

And 

k'p. srivastava." 

TntrodictioD ' 

Seed lois al sowing by depredaiory uves is considerable aod the 
ooly cammonly employed method of eonlrol ia continuous scaring. 
The seed covered up wilh fakfid over anil is also picked out by commou 
ground feeding aves nolably ihe Colunibids, liJte Cotumha livia (Gmelio). 
Slreplopelia decaocro (Frivald,). Often common Corvids, also depredate 
germinated seeds and ilie soft sprouts. Besides seed Loss nt initial 
sUge by depredalory aves, the seedJings losses are heavy by slioolfly 
Atherigona soccata (Rooiiani) to thti entenl of total loss (Usman. 196S 
and Sukhani and Jotwani* 1979), 

For controL of Ehooifly considerable management technology is 
available (Jolwani acd Yoimg. 1972). However, problem of depreda- 
tory aves has so far received meagre attention (Bhainagai. 1976: Mehro- 
rra and Bhatnagar, 1979 and Bhfltnagar, 1980). The problem is 
complex as m many sorghum growinfi areas, the aviun depredatory 
species may comprise several proi'^cied or endangered species (Bhatna- 
gar» 1980)- Even in northern India, the most common protected 
species affecting depredaiioDsal sowing, in many crops is nalional bird 
ihepeacock> Pavo cristatus (Linn,). The depredatory activities of the 
species have been reported by several workers in different crops (BLlani. 
1971; Bhatnagjr, 1976b and Mthroira and Bhalnagar, 1979). For 
control of depredation by such and other depredatory species approachei 
affecting feeding avernions offer promise (Bhalnagar, 19S0I, 
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Materials and Methods 

Replicated field trial conforming the recommended agronomical 
practices was taken up al the farm area of Indian Agricultural Research 
Institute. New Delhi during Kftarif. I9S1. Counted seeds of variety 
CSH-5 were sown by hand dibbling at 15 cm. distance. A plot 
consisted of 4 rowSt each measuring 3 m in length and 240 
■ccds were sown per plot. The tests on germination viability was "akcn up 
ifl simulated laboratory conditions. The data issivcn in seif explana- 
tory tables after deduction of the germination viability index which 
was 2% in all the seed treatments. For seed treatment, three concen- 
trations of each chemical namely landrin, molhiocarb and carboxin 
were ored. The former two are known avian feeding repellents (Schaffer 
fi^fl/., 1967), the latter compound was chosen as in laboratory le«t- 
It had been observed that aves show aversions to seeds treated with 
fungicides too. 

The field dala were recorded from sowing to leaf-stage of sorghum 
seedlings. The data on averages are given in Table-!, Seed loss due to 
birds was taken from V-"*^^'"B' *"^ 'icratching' marks on sown seed 
furrows, observations on Shooitly were recorded on I2ili and 24lh day 
after germinat ion- 
Results 

The data in Table 1 show that ihe seed loss ranged from 47 
to 145 seeds per plot. The percentage of seed loss ranged from 19.17 to 
59.73. Maximum seed losses are 59.73% and 5B,6I%, respectively with 
0.34% Carboxin seed treatment and untreated seed coated with gum 
Hcacia alone. 5% level differences were slalistically significant. 
Losses in Corboxin seed dressing were slatisiically at par with untreated. 
Seed depredation in dressings wilb B-e<hiocarb and landrin trealmenU 
are siatistically al par. No mortality in depredatory aves was ooiiced in 
the field where these experiraents were conducted. 

Data in Table 2 show that average plant stand per treatment 
ranged from 78 to ISB, Signiticanlly higher plant stand is observed in 
metbiocarb and landrin seed trealmenls- Highest i.e. 188 are in seed 
treatment with 0.3% landrin and 166 wilh 10% metbiocarb. Seed treat- 
menl with Carboxin and untreated showed lowest planl stand ranging 
from 78 lo 100 and both arc slalisiically at par. The percentage side 
llllari ranged 13.71 lo 60.00 and higher per cent tillers are observed in 
l>-34% landrin, 0-19% carboitio and untreaied check. 
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Shootfly mftslalioD (ill I2[h day ranged 0.82 to 3.85 per cent oa 
pLaot popuJalion- During this period maxioium mfesuUon (5.0S%) 
was recorded in 0.34% landrin seed Ireatmeni. In Ilie aime way 0,82, 
0.71 and 0,63 per cent mfesiaiion were respectively observed in seed 
treatment 0.1 57o landrin. 0.23% meihiocarb and 1.0% mechiocflib. Shoot- 
fly jofealfltion till ?4tb day after germination ranged 16 39 to 33.89 per 
cent. Statistically significant reduction in ihootfly inftstaiion was observ- 
ed in treaimenis with 1,0% landrir (21,51), 0.15% landrin (!6.47) and 
1.0% meihiocarb (17.91) as compared (o all other Ireatraeals inclLiding 
check. 

Overall resulu show signilicant reduclioo in shoolHy inre^taiion 
in seed dressing with 0J5% landrin Eind 1,0% meihiocarb seed 
dressing with Carboxin 0,34% and landrin (0,34%) proved to be ineffec- 
live. 

Discnsslon 

The data indicated tbnt seed treatments with landrin and melhio- 
carb offer considerable protection against seed and seedling losses 
dueto bitds. Thi: unprotei:itd plots showed 58.61 per cent seed losses, 
Carboxin seed dressings at recommended concfnirj lions (For fungi 
infestation control) do not show promise in controlling seed loss by 
birds in field trials. Effect of carboxin in caged birds, iherefnro 
may be due locaptivity behaviour or the decomposition of compound in 
soil at faster rate than in pans. 

Seed dressings with 0.15% landrin showed lowest per cent infesta- 
tion in plants and which is lower than that in 1.0% Landrin, This may 
be due to localional effeet. However, the treatments can be espected to 
offer equal protection against shoolfly infestation and it i^ comparable to 
metbiocarb seed ireain-.ent. Amongst ihese^ meihiocarb seed trealraenlfl 
in 1.0% concentration appears effective. 

These preliminary studies amply indicate that studies on bird 
damage control should also lake into account elfects on other pestS- 
These however^ have hitherto been unreported, 
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Table 1 : Sc«d lass En CSH-5 Sarghom it seeding sthge 



T ¥ 



9 



Seed (Teatmenl 


Av. seed- 


Av. no. 


Av. % seed Remarks 


/ 


lings pre- 


seed loss 


loss plot 






sent in 


per plot 


due to 


,1' 


f 


each plot 




birda 




Ti 0.10% l.indrin 


■189,00 


51-00 


19,16 


*SEM± 


Tt 0,15% landrin 


171.00 


69.00 


26.66 


15.3185 


T) 0.30% landrin 


178.33 


61.67 


23.69 


SED 21.663 


Ti 0.19% Carboxin 


129.33 


1 10,67 


45. 2£ 


CD at 


T* 0,26% Carbonin 


1 12.00 


128.00 


52,50 


0.05% = 


Tfl 0.34% Carbo^in 


94.66 


145.34 


59.73 


46.515 


T? 0,25%, meihiocarb 


184J3 


55.66 


22,40 


CDal 


Tb 0- 50 %h meihiocarb 


186.33 


53.67 


2L53 


0'01%= 


T, 1.00% meihiocarb 


193.00 


47-00 


18.75 


34.812. 


T„ Untreated seed [coated) 97.33 


142.67 


5S61 




with 0.5% Goni acacia). 









Table 2 : ElUcjicy of seed Ireatntenls For bird control and agalnsl sboirt 
fly infesfjition in Sorghum (Treatraents are u in Table 1), 







Seed treatment 


Av- 


Av. % 


Av. % 


Av. % 


Oferail 








Plant 


Tillers 


Infes- 


Plan! 


% Plants 








stand 


per 


ted 


Infes- 


infested 








plot 


plot 


with 


ted AVith 


with 


4 
* 


t 








shoot-fly 
till 12th 
day. 


shoot- 
fly till 

24th daj 


shoot- 
fly 


V 


1 


2 


3 


4 


5 


6 


<i 


Ti 0.10% landrin 
Tj, 0.15% landrin 
Ti 0.30% landrin 


127 
122 
188 


33,59 
29.78 
57.90 


K57 
0,E2 
5-0 B 


19.94 
16.39 
33,8y 


2L51 
16,47 
38,97 






Tj 0,l9%Carbosin 


100 


60,00 


2.00 


29,33 


31.33 






Ti 0.26% Car t>onin 
T, 0,34% Carbo^in 


7R 
81 


51.28 
33.74 


3.85 
2,47 


31,61 
28.39 


J5 46 
30,86 



m 



1 2 


3 


4 


5 


6 


flf 


T, 0.25% raelhiocarb 141 


13.71 


0,71 


24.34 


4.41 


T, 0.50% methiocarb 137 


^7.93 


L4ti 


26.27 


27,73 


1 


T, 1.00% melWocarb 160 


33.37 


0,63 


J 7.28 


17.91 




TjoUntrealed seed (coaled 83 


39.76 


1.20 


29,31 


30,52 




vitb 0.5% Gum flcacia). 












SEM ±10-61736 






12,789 




4 


SED 15 0152 






Ifl .08678 






CD t 0,05% 31.5469 






37,6205 




t 
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THE COMMON BAYA : A PROBLEM BIRD OF 
CULTIVATORS IN WEST BENGAL 

A.K.MUKHEHJEE Anj> B.C. Saha 

Inlraducfloii 

Various aspects of the behaviour and ecology of the Common 
Baya. Ploceus philippinus {UDaacvi} have htitp atudifd by Jordon (1863). 
Dewar(lW9KAIi (1931). Ali and Ambcdkar (1956. 57), Amlwdkar 
(1964),Ali^nd Ripley (1974). Crook (1961), Mathew (1972, 1^76) and 
Mukhcrjee and Saha (1975J. Evaluation ofiia economic status was first 
taken up by Mason and Lefroy (1912) who reported thai Ihe biid 
should be looked as harmful to Iho crops. The role of ihe bird in 
ygriculliiralr^coi]OTE>hiL5 nol bee" properly determined. The present 
study was undertaken to determine the economic status of fhe concerned 
species in parts ofWestBengaL 

Material and Methods 

Astudy was undertaken in southern districts of West Benfial »/z,, 
24-Parganas. Nadia and Bankura. From these, typical areas were 
selected For field survey in Basirhat. Habra (24'Pareana5 district), Chak- 
diih<Nadij district) and Pratappur (Bankiira district), where three 
pad'ly crops a year covering spring, summer and monsoon (March- 
Sepli, and Autumn and Winter (Oct obcr- Jan uar y) aie grown- During 
March-April and June- July, sowing of 'Aus' and 'Anan^ lakes place aad 
harvesting in Airgusl-Scplember and November- January, respectively. 
Jn these districts paddy varieties-Taichung, Jaya, Ratna. IR 8 and Pankaj 
areg^vn' "^^^^ mature in three months. The bird thereby has a 
prolonged period (9 months) of activity in the cultivated Iracls. 

During survcjs (1972-76), some 574 sample* of adults, sub-adulta 
and nesilJDgs were collected, from the above mentioned areas for their 
stomach-contents analyses (thrice a year). Samples were oblainedjn 



Zookujital survey of Udvi. CmlmVt,. 



•m 



summer beiwecti 6.00 lo 9.00 ht and Ijife afternoon beiwccn ]6,0C to 
18,00 hr. During winter, samples were collected one houf later in ihe 
morning and one hour earlier in the evening. Adults and sub-ad uJts 
were collected by miat nets, shooling al perch or while busy feeding on 
ground. Nestling birds wprc collected from brooding chamber of nests. 
Live birds were killed by chloroform or btnzenc in air-tight polytbcne 
bags. Birds were dissected open for estimating gul-contenls by gravimc- 
ric method (Mukberjec. \9f\9). This comprised cnifihing of contents in 
water, eemi drying on bloicing paper, exposing in air for aboui half an 
hour, weighing, finally fixing in 90 per cent alcohol and transferring to 70 
per cent alcohol after 24 hours for laboratory ^inalysiSr The conienls 
were separated out into inorganic and organic groups. Ihe latier was 
further separated into vegeralive and animal matlerg. Each item of 
food was weighed after drying in air for about 50 minutes. For deler- 
mination of Items, samples were compared with the items infield from 
where the birds were caplured. Identification of the gut contents was 
confirmed by specialists from ihe Zoological and Bolanical Surveys of 
India. 

The detailed analyses of food of adults in breeding and non- 
breeding Bcaaons are given In Table 1. The food of nestlings and 
fledglings have been indicated Tn Table 2. 

DJscoBsion 

-,' Owing to extensive cultivation of paddy and i<a availability 
almosi throughout Ihe year in We^t Bengal, the bird was found feeding 
on paddy either from slanding crop, stubbles, or from thrashing floors, 
hay-stacks and while drying in the sun before dehusking. Birds thus 
cause considerable damage to the crop. 

Common Baya made 15-20 trips on an average from iheir roost on 
sugarcane, bamboo Ihickets etc., lo the nursery and cuUivated fields of 
paddy. Each bird consumed about 7.5 grams of paddy in a day. At 
this rale, a flock of over 200 birds foraging in one square kilometer will 
consume nearly ] 5 kilogranj per day. The loss appears to bt quite heavy. 

From the foregoing analysis it may be inferred that during the 
first 5 to 6 wecfcs of their life (nestling and fledgUng slagcs), the nes- 
tlings are fed on insects, some of which are pests, but ihese young ones 
are also given cereaf food which are moslly paddy grains (Mukherfee 
and Saha, 1975^ The aduks are mainly dependent on cereal crop. 
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if has been found iliai due lo CKtcn&jvc paddy cultivaCioD and its 
avaifabilily almosl tbroughoul the year, the bird takes paddy as its 
siapJe did. Though during the juveoile sieges ibis bird consumes 
inserts, some of which are seriovia pesis on crops, yel it caused considera- 
ble damage to pajldy in the study area. There isvery little lo say in 
favour of the Common Baya in Ihe study area- 

TftUt 2 : list of IdentiOed M4t«riiil cpT Animal Matter us Faaud In 
NfStUnB 

PHYLUM ARTHROPOD A 



Identified species etc. 


Stains 


Chief host plant 


(i) 


(ii) 


m 


Class Tnsecta 1 Order Orthopiera 


Family 


Acrid iidac 


Aiohphai lamiihs Pabr, 


Pest 


CoUon and paddy nurseries 


Alolophus spp.. 


Pest 


Paddy nurseries 


Oxya hyla hyh Scrvilic 


FeEt 


Cabbage, Paddy, Paia 


OiLya fuscovitiata 


Pest 


Paddy, Maize 


(MarschdUj 






Oxya spp. 


Pcsi 


Pnddy> Hybrfd Napier 


Gesonia punctifrons (Slal) 


PesI 


Colocasia, Walcr Hyacinth 


RUFQglypl*us baaiyon (Fabr) 


Pest 


Paddy. Jo war. 


Acrida exalta (Walker) 


Pest 


Paddy, Para, Grass Hybrid 
Napjei etc. 


Acrida spp. 


Pest 


-do- 


Eyprtpocnomis ip. 


Pest 


Paddy» Fodyanlhis tithy- 
mahides 


Family Teiiigoniidae 






Euconocephohts sp' 


Pest 


Antigonan sp., grass (wild) 


Xiphidiopsls 5p- 


Pe«1 


Pa ra. Paddy 


Hexacentrui sp. 


Pcal 


Aniigonan 6p.7 igtu^s wild) 


Family Pyrgomorphidae 






Atractomorpha crstiuhta 


PfiSl 


Tobacco. Paddy. MiHet, 


tFabricus) 




Para. 


Alraclomorptta &p. 


Pesl 


Young Maite- Tobacco, 


Older Dictiopiera 






Family Maniidac (non-pest) 


Predator 
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i 


ii 


iii 


Order Coleoplera 






Family Ccrambycidac 


Pest 


Wflod botcr 


Family Curculioijdjie 






Mylhcerus spp. 


Pesi 


Lndies'finger (Bbiad[), 
Brinjal. 


Apion dp. 


Pesi 


Ground duE. Green graoi, 
JtiLc 


Famify Scsfflbaeldae 






Family Carabidac 


Non Pesl 


Pfcdaiory ground beetle 


Family Tenebrionidae 






Triboliufij castaneum 


Non Ptsl 


Pfcdaiory (feeds on dead 
dried leaves) 


Famiiy SlapliylJaidae 


Non Pest 




Order Odonla— Wings of Zyg 


0- 


Beneficial 



l-J 



ptcra 

Order Neticoplcra Family 
A&calaphidae 

Order Lepidoplera Family 

Sphingida? 

Ackerontia slyx Weitw. 

Order Diptera Family Phoridae Non Pesl 
Order Psocopiera-Nyjiiphs Non Pesl 

Class Arachnid a Family 
Clubionfdae Non Peal 

Clubiona spp. Non Pesr 

ChiracaMhium sp. Non Peat 

Cocoons of Clubionidae 
Family Oxyopidae 

Oxyopes hindusianicus Non Pesl 
Pocock 

Oxyopes app, Non Peal 

Family Agriopidae (Araneidae) 



dmivotous 
(Predatory InsecW) 

L«rivae and pupae 

Lcguminosae 

Food planis-Soianaceac 

Vcrbenaceae. Mystaceae. 

CucurbilJiteae, OleQceac 
Uignoniaceao, Pedal meae, 
Laliolae 

Carnivorous 

Mainly help in Pest Con- 
trol 



■4 



* 



'^raneui sp. 
Chorl^opes fip. 



Non Peit 
Non Pest 



3^rO 



I II 

Family Lycosidae 
hycosa sumatri^o 
Thorcll Non Pest 

Lycosa carmichaeli 
Gravely Non Pest 

Family Saliicidae 

Phidippus sp. Non Pest 

Myrmatachne sp Non Pffst 

Pkxippii\ sp. Non Pesl 

Family Thendiidae 

Theridion sp. Non Pest 

Family Unyphidiic 

Linyphia sp, Non Peat 
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PHYLUM MOLLUSC A 



CiHis Gastropoda Family Non Pest 

Pilidae 

Pila sp. 



Family Mf]aniid[ie 

f'^elonoides Tubercufe- Non Pesl 

rus [Mailer) 

Mefiinorpes 5pp. Non Pest 

Family Palanorbidae 

Gyraulus convexiusculus Non Pesl 
HiilEon 

Gyrailus spp. Non P«st 

Family Amnicolidae Non Pcsi 
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J CARBOFURAN SEED TREATMENT TO CHECK 

DAMAGE BY BLUE ROCK ¥lGEO^, COWMBA 
LIVIA AT SOWING IN SORGHUM CROP W 
SELECTED AREAS 

T.R. SUKHANI, M.G. JOrWANl AND R.K. BHATNAOAH 

ABSTRACT 

EipCTimenls conducted at the Institute farm during 1968 lo '82. 
pnraarily for shooifly control, have also confirmed high iivicidal proper- 
ty of 2-5 per ceni Carbofuran seed Tiealmcni againsi a common* dep- 
redatory, seed picking bird. Coiumba livia (Gemlin) at sowing. 

It was observed that when 1-2 pigeons were killed after feeding 
on Ihe irfiated seeds in the experimental plots, others were scared and 
eft the Area, A fier mortality in a few pigeons, the behavioural posture 
affecied partial lo complete scaring in other pigeons and thus flffecied 
Jisperaal of o(hers ai well checked furl htr settling. Uuliialion of sucb 
behavioural poirurcfl with decoy models has been tried in England. 

^j Cosl *i5c Ihe method with toxicant provc?< effeclive forlndinii condl- 
Uons. However, in areas prelected species are involved .ilternate 

, chemicals like feeding repellents are especicd to be uselut with manipul*- 

^ tjon in abundance of species in term of feeding on seeds by manuaP 
icaring. The loxitam ircatmcnl can be used in area where proTcclcd 

^ ipQcicB are involved. This reduces ihe chances of morialiiy in such 
ipecjfli, Tu check moilolity in predatory birdi, the dead pigeoni 
•hould bo buried aficr Kerminaiion. 

For Iniogrfltcd approach the Uealmenl wilh cnrbofurnn allowed 
promlijni uuige't to reducing deprrdaiiori by noiilied deprcdiiiory 
tpvcLei with limilcd pcimiiijbk niorUlJiy^ 

DIvJMon er TKilornuhiiv. TrdJ«nA«rlou1rur«iltM«rdi1illlil>il«. Mw Dtlhl-irOOIJ, 

2U1 



BIRDS AS INSECT SUPPRESSING AGENTS 



COMMON HOUSE SPARROW AND WLED 
CONTROL 

M.B, SHARHA AND O.P. SiNOH 

ABSTRACT 

Under rionlroMed condilions, ihe CcitniThon house ^pa^^ow {Pusser 
domesiicus indicui S ^ S) hai been recorded f^diofi od iiijiiv obno:iinus 
weeds, pjr,. Phalaris minor \^clz (BJiidrn fl.mdtj), Vida iaiha Linn. 
(Gdgla), Rumedn ip. Linn. (Jangli P,iljk^ AmtiroiUhi'i v/\idi\ Linii 
(JanglJ malar) and PhyUanlhus tnntri Linn, (Hiirar djn;i, JaranilaH 
ianglj amii) of miijifr Rubl and Khars/ crops of districi Mcerut in addi' 
llOrt Tfi 4 i^omittdh WCcdA Chenopottifim muraie Linn. (Kit B^lhual, 
Molih'm 'f-dka \.\\ [Sweet clovers muraie), ^i^uj/^Vuj tenuifoHoas Cav. 
(Slender 'leaved asphod^lus, piazi) and Bupfiorbia dracuncufoid-s Lamk 
(jychrc oil, dudhi) reported eurlier. Oo iin average, an adull hoiiw 
sparrow consumed 4, 627 gin seed.s of PhaJars'i minor ot Vicin \aUva 
2,837 iim or Rumespa, 1.060 gm or Atttaranihtts viridis 1-058 grn or Lathy- 
ru-i aphaci ^ bA\ mgo^ PhyHanthui i/rurf 4.08 gni in a day. Infield also, 
the houBe sparrow was observed feeding on Ihesp w«d :ceds. 
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^ ADfCAllAH VtKtiULSr,* A.K- CHAkBAVABrm*" Anu 

S. SUflRAWANYA*'* 

^ ABSTRACT 

Birds draw parallel fo insects of the invci (ebrate world in thai 
bolh have the abilily lo fly. Their habilals arc related and in many 
birds insects conslKure an imporfanl part of ihn (god jnlake. Viewing 
economicaJly birds limJi the build-up of insEc! pnpulaijon, which in 
many cyses. go unnoticed. Frorn iadjan angle, investigations on the 
role of jdsecijvorous birds have so far. been meagre. This paper^ 
therefore, bighligbts The imporliince of birds as a limiting factor to 
insect build-up. The salient features are highlighied here. 

In our field survc;& and sludics in Bangalore between 1972 and 
1977, wc have come across sevejal ins[ancea of effcciive bird predators* 
* which win be elabor^iied in the main paper. Some of them are as 

follows: 







predator 


Pests 




\. 


Prinia soeialii 


Aphifi gossypii. 
A-fubae. A. cracc'ivara 




2, 


Corvus spiendens 


Odoni/ierines f,p,. 




3, 


C. tnacrorhyni'/ioi/.t 


Hohtrichia sp.. 


*> 






Spodopiero Urura. 




4. 


Mt'rops oritnlalis 


Pterin sp., Odonlolirmes ob^ius 


4 


5, 


MolaciHa Jliiva, M. caspica 


Aphts irticciyofa 




6. 


Oriolus oriolus 


Diacr/ssa vbUqua^ Adisura atk(ns<mi. 


r 






Heliolhh armfgera 




7, 


UpUpa epiip\ 


Diacrisiii vbUqua 



Emitic analysis on ihe fledglings of i^r/n/oiufc^ara conducted at 
UAS, rcvealtd th.it uvtr 81)"'^ of the fledgling food was insect pests, 
Trichopiusia :iigfiata. ,\ ^ivaWoopcY on ragi alone constituted 6410% 
of Ihe food. Suggestions to augmenl insectivorous birds in natural 
NOiyilemi ure aTao given in Ihe paper. 



**f>*|MrirnciM tA VM\iiiVA\%>^i , HumjaIi AirkciilLiirjkl UntvciiJly, Liullij^nu, 
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STUDIES tON BIRDS DAMAGING CEREALS WITH 
SPECIAL REFERENCE TO PEARL MILLET 

A.K. CHAKRAVAHTHy' AND ABRAHAM VfcHGHI^L" 

ABSTRACT 

Bifds arc serious conslramls lo ceieala producdon. The grani- 
vorea cause severe grain Losses pariicularLy in the and and ^cmi-arid 
liacTB of India and Africa, where miiLcis arc slapLe food (Vqrma. 1980). 
Inatancea of tolal bird depTcdsiions m Rice from Nigeria (Fun milayo 
and Akinwade. I97y), and in Sorghum from Bolswana (Bees ley ard 
Lay, 1979} are common. TliU damage ^ueiia quWco does lo cereals in 
Africa exceeds 200 million dollars annually (Shirt roan, \97$). 

The piesenr study was carried oul for ihrce ytsrs 1975-1977 ai ihe 
University of AgrJcuhural Sciences^ Baagjlore. Dclailtd forjifiing 
£tudiE» on a variety of grain crops were carried oul. Someof ihe high- 
Tighta of [he slLdy are given below. 

Small gfi^in crops suffering maximum damage mainly by Estrilrds 
(Lonchura sp. muinlyl and Ploccids are in the following order : Pearl 
milteU Sorghum. Navane iSetaria \faUc<i) ^nd Finger miilel (£/fiJj^ne 
corocana). In n screening study on pearl millet. No. F 61? A, a 
bristled variely, was less preferred. Btnon and PfiwdT (1970) are of 
the opinion thai if long bristles iiflbrd protection wilhoul reducing 
harves'able grnins, then they must be added to future varieties. Our 
aiudies also showed that taller varieties, on account of more acces$ablily, 
were more susceptible. Thus planting a laM varieiy in small sirips Lear 
cultivjited bajra, may reduce depredation due to biid'J, as it was evident 
in our studies. The length of time grains arc exposed to birds olao 
matter- Thus late maturing varieties received more damage scotc 
than enrly mnluring onei. It could alao be inferred that the Icait pre* 
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fCrred species can be grown in small strips to divert the attention of 
the bird from the main field. 

Besides these cultural recommendations, ejiclusive study on the 
most pi^pulous and depradaliog bird is warranted- Depending on the 
bird species, the order of preference, mentioned earlier may vary. Thus 
white-throated niunia prefers 'navane' to pearl milfet. Where this munia 
is a menace, planting 'navane' in strips in the main crop area is recoin- 
mcndcd. Crows and parakeets, also visit millet agro-ecosystems though 
the former is an omnivore and the latter is essentially frugivore bird. 



•DWiilon or r.cilDiTwIcia^, Punidb Auikultuiil Univoniiy, Ludhlnni, 
•*Cflntrpl MBmoRcHiroh Suillon. Mohnna^ar, Lnuknow-lI^onA. 
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STUDIES ON APPRAISAL OF BIRD DAMAGE. 
IN PEARL MILLET, Penmscfum lyphoides STAPH. 
& HUBBARD AND ITS CONTROL 

R. K, Bhaihagap, M. G. Jotwam, K.P, Seiv^stava, 
Prem Ki£hoream>M, Kaizada 

[nliodnclioii : 

Pearl millel or 'bajra" is now Widely culiivuied ns groin and fodder 
;rop in Himachal Pradesh, Jam mu and Kflshmir, Rajaslhan. Maharash- 
.ra, Gujarat Uriar Pradesh nnd Hnryana and ii; cuhivation amounls 
^ t LO per cent of the total cere?] production in India- 

The crop is highly Gusccptibic Ki hiVd damage aiihrough ils cul- 
ivation bfli. Joiwaiii eial.{\9^9i have reported [hut due to excessive 
>ird damage ai grain forniiitjon sLage fdimers io many areas prefer to 
:L]llivale the crop for fodder purpose only. Owing To serious damage 
ijii birds» plant breeders and a^ronomisls have sugge$lcd cultivation of 
iwned variclies (Singh, I9H0 and Bhatnagiir el at.. 1974). Bcrj ef ai.. 
1968) reported varietal susceplibiJjly in bajta [o bird damage. Many 
ivorkers IBhatnagar 1976a and b; Jain and i*raka$h, 1974; FJtzwaler 
ind Pral:nsh,r979 and Mehroira ;ind Bhaliugar, 1979) aLso reported 
;crio us depredations by birds in the crop From the review of the 
#ork done on bird damage it appears ;hnt &[alement of Pardee (1979) 
;hnl bird damage IS (nfleni eqnjl I o combined losses due to insects and 
rodents scffms to hold goifd, ihe mosr in This crop 

The complen of depredaiory species or ihc avian pest complex on 
the crop is varied^ Bhatnagar (I9S0) has reported that at aowinf 
ataec,allhDugh only 2,81% of (hi loTai avjan species affccc, yet, pro- 
blem is compJeK as 95';,h of these species arc eilhcr prolccEed or have 
dual economic siaTus. FuriHcr out of these, only 0J4% show prefere- 
nce lo sown iced (uprontingl bui even, of ihcse more than 50% nee 

DlvJ<lonur]!nloniolniy, rndJan A(ricuHural Rcmrcd fnitiluiQ, Now iJclhl-llOOJJ 
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protected Species. According to Bhalnagar (1980) similar is the status 
of 29 depredatoty species a: grain formation stage barring the psilfacid 
■pecies. The later species too can not be subjecied to population 
reduction as the legal legislation and studies oo its probable ecological 
impact m the biosphere arc still wanting, 1 hese aspects deserve visualisa- 
tions in wider perspectives, especially in itrms of dislribuiion of ihese 
depredatory species which are met in all the agroclimaiic regions of 
India. Therefore, ihe problem is varied and com pie n all over the 
country Bhatnagar (1980) has further observed that zcogeogra phi call y 
the percentage of depredatory species appears meagre but when taken 
in terms of numelicaJ values, especially in conteil to populalion of 
individual species, their food intake rale i.e.. consequent extent of 
depredation and iheir varied economic status, ihe problem of manage- 
ment of dcpredalorj species 10 leducc prop iosscs has a vast magnitude 
to describe here, 

Pore g<>nB considerations on Ihe complexities in ihe management of 
depredatory species of crop necessilale studies with feeding repellent 
and deterrents only, so thai crop losses are reduced wilb tea^t effects to 

causative ■.peeler. In this coniwt mention be made th:il mcfhioc:krb -1 
*(Me[hylihio)-j^, 5'Xytyl meihylcarbamaie is considered by many as vt'ide 
speclrum avian feeding repeMeni (West and Junks^ 1969; West esat.. 1969 
Guarino and Forbes, 1970; Onsc and Dehaven. I97fi and McEirctra and 
Bhutnagar, I9"^9l. In aeiion, Ihe repcllency is affecled by causing pre- 
ingestinnl disLurbances (Schaifer ff aAj I9f\l) and leads to the devetopmeni 
iif feeding aversions which are expected to develop as 'learned aversions' 
according to Roger's hypothesis (Rogers, 1974), In aclfon, Mala- 
rhioii fO. Dimcihyt pbosphorodithioaie of diethyl mercaptosuccinate) as 
feeding deterrent reported by Mehrolta */ aJ., (1967) is also expected lo 
beaimilarin lerms of avian behaviour. Therefore, feeding repellents 
and deicrrenis Md promise as compounds least damaging to avian 
ipccics in wider perspectives. 

Mftlerialn ud Melhodfl: 

The cjiperimenl was conducted in the farm area of llic Indian 
Agticultural Research Insinule during Kharff 1979 ^nd 19K0 seasons. 
Thalrialwna laid out in randomised block design with four ireat- 
menlv each Teplicaled four times on recommended agronorncal prac- 
llce« (Singh, 1983) on ccMificd seeds of varieiy RMH-24. Dainia 
livcnitilho ipblci which jfCBcircitplnnnloTy. Kepellency, dcterrency, 
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germinatJoD and phytotoxicily were evaluated in laboralary csgcs. prior 
Lo fieM eJpi!rJnienlii1ion aod oplinial do&a^s were uiilised. 

Bird dftiniige it soiling strngc' 

Bird damage si sowing stage commences immediately aTier sowing 
if There is no disturbance to birds like scaring and prc&ence of ^human 
interference'. Perindicity of visitant depredatory spoeies is more in 
morning and late aflcrUfJOns. However, if there is no dislurbance or 
Ihere was distUfbaDce in previous feeding time, ihc feeding is Ihcre tVin 
during noon. The seed depredation continue^ lill compJcle seedling is 
formed. At sowing stjge, the species jffeeiinB losses aic the cnmmon 
c6\uifib\d^ ^iVt Columba iivia Gmelin awA Streptopelia decaocto ¥r\\^\A. 
The common crow, Corvus splendetts Vicilloi rarely damage sown seeds, 
but somPTimts does pull qui aprouting grains. 

In Delhi region, Ibe seed loas ranges from estimaled I 24 kg/ha 
to 1.7^ kg/ha. This on compuialion comes lo 9.55 percent of the 
recommended seed rate of 13 kg/ha. However^ in broadcaal sowing 
ihe seed loss is obviomJy citpected to increase as eitposed seeds are 
pickisJ mnre tlian seeds sown in furrows and wherein even Piis.icr di/mes- 
frcuj (Linn.)> the common sparrows :it art depredating seeds. The seed /' 
loss affects gaps in the sown seed lines which eventually promotes 
further depredations at grain maturity. The study undertaken at 
decrenised availability by sowing @ 2.108 kg/ha ihan 13 kg/ha revealed 
interesting points, revealed that gaps due lo losses of sown seeds range 
quilc low from 1,C66 sq-mt lo 17,00 sg. mlr/ha. Uowevcr* if the 
plant to pi aut gap i.e.. at overall seed rare of 13 kg/ha is followed, 
eventual losses would be obviously nmch higher than the appraised 
CitimAles The average food intake rale is 30 gm/24 Zir per individual 
of columbid (especially the Cofumba tivia Gmelin) and average 
flock densiiy of 75 individuals over Iheir preferred food itemn the 
'bfljra* seed pitted is rcHed upon ^s an index of extent cflosses^ it 
becomes apparent that 2,25 kg/day. HcwevEr, in nature many ci- 
tragenous and unknown factors alTcci the feeding and feeding rate 
varies. This invokes two interesUng points in conieKl to avian depreda- 
tions whether the reeomnfcnded seed (si'wingJ rale of Ukp/haiakea 
into account the losses due lo birds and whether ii ii not too high li the 
losses due lo birds ale eonirnlled f(>r then it would mean watleful inpuEi 
at high seed rale. However, the study quite conctmively icvcaji (he 
need of controlling aviiin deprediiiloni ai sowing stage. 
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Table 1 ' Bird damage at sowing sla^c in 'Rbjta' variety BMM-24 The 
tiIe refers a{ 100 seed weij^hC of 527 mg. or Average seed 
weight of 5.27 mg and ^ 30 seed/ml of 158.1 mg/metre row 
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ContruL of biid damage Hi sowing stage 

The data in Table'2 reveals that even in treated seeds the depreda- 
tions due (0 birds ranges from I.L9 kg/ ha to 1.33 kg/ha agains( L54 
kg/hjJ under untreated condiiiiins. Staii5iica> differences were non 
significant. Bui seed dressings gave maiginal increase. Seed (rcalmenta 
with meihiocarb with solvents appeared lo affect germination, TreatmenU 
appeared lo hold promise as il did not cause any nmrlalily in birda. 

At milky stage, bird damage ir. mainly by FringilUds, namely the 
MuniasT Lorichura puictulata (Linn). These iriiurale the soft grain. 
OcciisionallyH Ploceids. viz.. Hou^ic sparrows Parser domesri<vs (Lino) 
and weaver Bird Phceux philippifius (Lionaeusl also depredate the 
grains at milky stage. Damage by boih Fringillids and Ploceids eom- 
mences from borders leaving the gaps in earheada bul eventual feeding 
by former in middle is more lhan by later ones. Occasionally the 
Lonchum ipp. also damages and dilfercn*iaiion is generally not poui- 
ble ciccpiing that at limes pOTiien of crushed grains remain on ihe 
earheudfi. Mode of damage by Psiliaeids, namely ihe P.sitiacula kmmrrt 
(Scopoli) is noticeable by gnitwed uffpoitinns of carhcuds lying bolc»w 
■I well eurheadi cui nlT fn^m ihc iialk [peduncle), 

Tli« dull in lable-3 revealed ihiii quaniined asieaiment of loiiet 
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made by visual esiimfltions does not revtal very true iodcx, Tte es(enl 

of losses coDsidcrabiy vary due lo various paranieicrs, rairefy the toTa! 

number ofearheads. perceniage of grain bearing, green, damaged and 

undamaged ear heads. Further within dajiiugrd ear head (colr6), ihe 

frequency of da.inagc cijnsidcrjbly vary (col. 7-12). However, observa- 

lions on the frequency of daniage when compuled lo uniformity (entry 

no. 1 in col.ro revealed that there is no slaListical difference [n lota) 

yield \oss due to completely damaged earhcads (coKl2). The data, 

therefore, conclusively show that appraisal of bird damage js taken by 

lolal per cent datnjigcd car heads (col 4 and 5) does not hold good in as 

far as ihe crop is concerned. Maihemafciciil compiitaLions further 

elucidate aoothrr point /. c, average per cecl number of completely 

damaged ear hcad^ (coL12) liinged from 19.32 [o 28,43. Accordingly 

number of (olally dismayed earhead:^ will corne lo 2^ per cent. This 

is a grosiequely wrong figuic as aelual yield esiiniaies show a loss of 

18.94 Q/lin. These points deserve men lioo aa Uiere is a eonsrderable 

de-irth of guidelines on methodologies for appraisal of bird damage. 

Therefore, furlher studies iliouid lake into consideration these points- 

\ The data in Tab1c-3, however, on yield eslimales show ihat per 

heciarc yield loss could range as high as 6.35 lo 18.94 Q/ha, These 

could amouni to loss of R^. fifiO/- lo 11400/- approximately per beclare in 

terms of economic loss. This, therefore, affirms the observations of 

Jotwani el ai. (1969) ih.il in many areas farmers prefer lo cultivate the 

Crop lor fodder purposes only. 

Cnnlrol of bird damage al graru mBlnrity 

The dala in TabLe'4 show thai there is no statistical difference in 
flvcrufic number of earhends/ml and average yield per eiirhead. Like- 
wise, under treatments with boih repellents and deterreots there is do 
i( at istiea I differences. However, on comparison with yield under pro- 
leclcd conditions (eof 6) and exposed conditions (CoL 10) the leoat 
loBs waa in treatment wiih 0375% Tetramethyl thiram disurphide. The 
range in other treaimcnis waa 7.32 to 18.94 Q/har On comparison with 
yields under unirfaicd and treated piots, ihe ireiitmeni with TMTD 
showed increase due lo the treatment followed by untreated check 
(11.20%). This however, needs further toKicologieal and ri-sidue studies. 
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Control of bird damage At sowing stAGE 

JN BARLEY AND ITS EFFICACY IN CONTROL OF 

OTHER PESTS 



R.K. Bhathagar and Vidva Sagah Singh 



Infrodnclioii 



In mosE crops depTedallons by aves m sowing stag? could b« slgni- 
ticantly high. In case of barley, Meliroira and Bhatnagar (1979) end 
Bhatnagar (I9S0) hjve reported Dimierous species, notably (he Colum- 
bidsi Pheasanls nnd Ploceids which may afffcl d[:predalions on 
broadcasted and s«d sown in furrows. Field studies have revealed thai 
ualess &ecd lo^s is ccnirallcd In areas close to sancluaries like Bharatpur 
in Rajasihin^ reaowing will have lo be disnc iBhainagar, 1980). In such 
areas and elsewhere, the depredatory species alfccling losses al sc- wing 
comprise species wiih dual economic scaluSr Therefore, protecrion from 
seed loss will have lo he wilh an approach thai has the leas! lelhal effect 
on involved species and thai affords proiecLion against other pests. Seed 
treatments with chemical repellents which aflect feeding aversions 
(Roger. 1964) offer promise m lodja (Dhainagar, 19^0) as show Iti^sl 
ill effects and practically no mortality. With this view in mind Ihe study 
was undertaken. 
MaterlarMd Methods 

Replicated field trial was undertaken ai the farms of Indian Agri- 
cultural Research Institute. New Delhi during the rabi season of 1980-81 
on two varieties (DL 150) hulled and hull-less (1865) od recommended 
agronomical practices (JaiD, 1980). GermJDalJon viability was tested in 
simulated laboratory coDdhions and the data are given after deducting 
the found viability index (2%) in self eiplanatory tables- Counted seeds 
were sown in seed furrows. Seed loss due lo birds was recorded by 
presence of 'pecking' or marts of 'diggmg" or "scratchbg" by dawi of 
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birds. Observations on visitant depredatory species were recorded 
perjodrcally during morning (3 far.), daytime (2 hr.) and laie afternoons 
(2 hr.). Population counts of visitants was not taken into acconni as 
from a distance i( was impracticable to indicate visitants on any parljcu- 
lar plot simultaneously in both the varieiiLS, However, visitants were 
recorded, 

Renlli 

Studies indicated that dominant avian depredaiory species in Delhi 
region comprised 'Qo\un\\j\f^, Coiumba HvSa (Gmchnl and Streptopelia 
decaoclo (FrivaJd.). These affect [osses to sown seeds till sprouting stage 
and also affect losses in furrows the seed has not been covered wjih 
rated over earth. Feeding is continuous tjll the birds are scared. Periods 
of their abundance are usually in mornings late afternoon and also 
during daytime. General abundance of Sireplopeiia spp . is in varying 
densities^ StwnJts vulgaris (Linn.) in small flocks rarely affected the plots, 
hut whenever the species settled, feeding was faster than in other specie?. 
Pfljjfr i/pmej/reit? (Linn.) was observed affecting depredations to seeds that 
■have not been covered with raked over earth. At sprouting, Convts 
fphndens (Vicillot) and Corvus ituicrorhynchus (VielllotJ did not show regu- 
lar ahundance but affected losses by pulJing out the soft sprouting grains. 
LoMTi due to birds could easily be differentiated by presence of marks 
InJIcniing their activities 

DaprcdalJoD by avei and its cuntrol 

Data in Table- 1 showed that in hull-less variety, losses due to birds 
rtriied from 13.22 lo -16.89 per cent till 33rd day of sowing when 
Compklo germination had taken place. Loss (46-89%) was highest in 
unlreaied. Seed treatment with 0.75% methiocaih in tanin solution 
■hnwcd 13.22% losses, being lowest. A!l the other ireatmenis showed 
Lfisi louei than in untreated plots^ 

Ip hulled variety, losses Till 33rd day ranged from 16.72 to 61, S9 
per ceni, bcinfi the lowest and the highest respectively, in srcd dressings 
Willi 0.7^% meihiocarb und the untreated. Slatislitally differences were 
llinlflcBnt ind losses in seed dressings with 0,75% methiocirb and 
1% cirbofuran were nt par. 
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HulMess 


Hulled 




lOth Day 


33rd Day 


loth Day 


33rd Day 


avc. NOr/ 


Los* (%) 


Ave. no. 


Lass (%J 


plal present 




plot pre 
sent 




T'l. 0.75% Meihiocarb 


55,00 


28 06 


50.83 


16.72 


T-2. 0,375% Methiocarl' 


60.44 


26.1)6 


5? 61 


30.78 


T-3, 0,75% Melhiocarb 
in Tanin 


49,44 


13.22 


45.72 


23.78 


T-4 5-0%Geneitan 
Violei 


49,44 


?4.56 


40, 8S 


60 84 


T-5, Untrcaied conlrol 


41-38 


46.89 


39,50 


61.89„ 
18.67 


T-6. 2 0% Carbofuran 


58.30 


33.40 


52.61 


SEM± 
CD 5% 


19.53904 
5S,0556 


52.25850 
164.6596 


37 211 
117,247 


:7,S6374 
87.8075 
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Seedling iTaitfgc by Grylhialpa spp. 

In hull-le&s vanely numbei of damaged seedlings ranged from ave- 
rage 46.33 lo 20L6(>. Between 7lh lo 24lh day of sowing, losses by cull- 
ing away of tillers were 46.33,65.33, 81,33 and 58 33 nspectively. in seed 
drestiufis wilh 0.75%, 375%, 0.75% melhiocarb will* larin ynd 2.0% 
carbofuraii. MjAJmum Dumber of lillers were damaged in Irealnienn 
with Gtnetiaii vjolel and ihe nnlre:ard. Pljinl sland was ihe highest ir 
cafbofuun ireiumcni followed wilh irenlmeni with nieihiocarb. While 
in unircaicd and genetian violet irealmtnis, i!ie pknl stand icspctiivcly 
cotric lo 2826.00 and 4953.00. 

In hulled variely. number of damaged seedling ranged from 42,00 
lo 248,00. Len^t number of damrhged seedlings were in seed d re wing* 
wilh 0.75% melhiocarb in lanin sululion< followed wJlh av^raW 
43,00 in 0,7f;%inolhlMCuib dreiiingK and 463^ in 2.0%. Curbofuran 
drci«lil«i. While loiici duo to cultinii of till«i in Ocneliun VMet 
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trealraenl and untrcaied, il respeclively came lo 248.00 !\ad 237.00. 
£latiaticiillj iheit were ai p:ir. Sijiiilafly> luwesl plan! stand per plot were 
2817,00 and 2517,00 respectively in Genelian vioJel treaiment and 
untretitcd. All the other iieatmcnis showed higher plan I stand, highcsi 
being 5946.00 in 2.0% Carbofuran dressing, Slalistically Ibt diffiiences 
within irealmcnts were significant, 

Dlseussion 

Apprisisalandeonlrolof avian depredations in Bailey a l sowing 
had 50 fjt been wanting. Bhalnagai and Singh (19B1) reported thiit these 

Table 2 : ATefagE number of damaged (bj Grylhlalpa ipp) and 
heillhy shoots in various (realments. 



Treatments 


Hull-less 






H 


Jlled 






7-24 day 






1-lA da> 






Ave. no. liUers 


Plant 


Ave. no. 
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43.00 






5781.00 
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65.33 


6537.99 
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5661.99 
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81.33 


6747.99 


42.00 






5862.00 


T-4 


195.66 


4953.99 
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28L7.99 


T-3 lUTI 


201.66 


2826.00 


237.00 






2517,99 


T'6 


58.33 


7479.99 


46.33 






5946.00 
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34.9750 


16.70395 










(^D 5% 


! 10.20165 


52.63196 










CD 1% 




74.36118 











Legend lo Jibbrevalions in Column-TrcalmentB : 

T-l, Seed dressings with 0.75%methiocafb l T-2. seed dressings 
wiib 0,375% meihiocaib \ 7-3, seed treaimeni wilh l>.75% meihiotarb in 
y,i% liinin lolution [Acacia hurk) ; T-4. teed irefllmeiit wiih 5.0% Gene- 
linn violoi j T-S, unircBied conirol ai>d T-6, teed dressings *i(h 2.0% 
(nibnfurjini 
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could b« signJficaDt aad studies on control deserves atUntioji with repel- 
Icni rreaimenls. Singh and Ramachandran (1981) reported ihal a( 
sowinB seed germination is ^Iso affected by Grylhlnlpa spp. sud contio] 
appro^clies were suggested. However, studies on control of avian deprc- 
dalionswJth feeding repelfenis thai had least effecl due lo their physio^ 
logical effects (feeding aversions) and which j^iimultaneously provide pro- 
tection were wanting Mcihiocarb alTeciine fL-eding aversions and in 
consequence showing Leasi IctbaJ effVcts on depredatory aves in weN 
reported (Schaffer er at., 1967, Mchrotra and Bhalnagar, L979 and 
Bhatnagar, 1980). This point deserves consideration especpally in 
case of Barley crop which is culiivaied in regions widely affe- 
c(ed by endangered or protecfed avian species which affect depreda- 
tions in the crop fAli and Ripley, 1974 and Bhatnagar, I9S0). 

Present studies have Jeveal^d that efficacy of Melhi«carb seed 
dressings especiiilly with lanin solution offers cumparnblc proieciion 
flgainsi avian depredation and the inject pest a i sowing lo that afforded 
by lOA^c compound, the 2,0% Carbofuran. The laKer compound has 
'knock down' efTcct if 2 to 5 treated grains aTc ingested. Genetian 
vioki uffecis prnleciion due lo aversjve colour responses and appears 
similar in action to Methyl Green. The Idtcr has been suggested byf' 
Fiizwater and Prakash (1973) for exposed rodent baits as protectant 
againsi picking by birds. Genetian viokl treaimenl is however, ineffective 
in prorecting scedfings against Gryihiaipa spp. Methiocarb and Carbo- 
furan treatment are effective in controlling damages both by birds aa 
well as [he Gr>Jfo^fl/;>fl. Methioearb seed dressings thus appear to offer 
promise for uses in areas where endangered bird species arc involved 
and which are depredatory at sowing stage, 
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EFFICACY OF SOME BIRD REPELLENT IN SORGHUM 
AT MATURITY STAGE OF CROP 

K.K. Bhatnag\h, K.P. Srivastaua, N,P, AoNmoRTRi* 
M,G JorwANi And V.T. GAjmiiyE* 

InlrDduclion 

The dcpredaiory species al grain maturity arc maioly Fringillid* 
viz., Muniiis. Lonchura punctuh (Llnn^cuOh Ploc4:id$ jiz-, houBe sparrows, 
Passer <iomeslkui (Lion.), weaver bird» Phceu^ phihppinus {Uan-^iiMi), 
Psitiacid? viz.. P.iittaeuh krameri <Scopoli). Corvids, Corvus spp. and 
Columbids, specially Streplopelia ihcaiicfo Frivaldsky. Thcie species 
perch on llie e^irhcad sialk and depredate the grains. However, dumiQ- 
ance of Ploceids is maximuin- T*o recently inTroduced bird TepeJIenift 
viZr- Landrin and mettiiticarb along wiih malatliion and three deo(K:Uons 
of planT origin were iried for iheir reJHlive efficacy againsL these birds, 

Malerial nod Methods 

A iriai was laid out during 1^81 in Ihe farm area of the Indian 
Agricullura] Research [pstidrle with !en Irciilineiits each replicated four 
lime?. A sub'plol consisted of 4 mws. each row measuring 2 metre* 
long. The row to row and plan! to plant dislances were maintained at 
75 cm. and 15 cm, jespeclively. The crop was protected from shoot fly, 
Attn^rfgonn iocca'a (Rondani) damage by carbofuran 3G granular insecti- 
cide which wai applied in bands in seed furrows at the time of sowinfi 
1^2.0 p/m roWr Loiter or for protecting the crop from antnher n^sue borer 
Chih parii-iluy £Swinhoc|, cndo^ulfan 4'^;, G were appJicd in the whorls 
@ B, Ifl, 12 kg/baon 20, 30and 40 days affcr germinations as per recom- 
mendation of Jolwani el aL. \*^1\. At the maiuraiion stage, when damage 
by birds has just started, crop was sprayed with inclhiocarb(!/ll.()H 1.5 and 
2.0 per cent concentration and Lnndrin (("J 0.375^ U,75 and L5 per cent 

DJviiLun lit EniDmirliiiy, JnJran Aanuuliural RcM:jrcli Iniiilutd. Ntw l^cllU-IKWIZ, 
■Piviiimi of AirJcuhiirjil CKcml»K Iniltnn AAili.Lil[LiraJ Hciunh Lnii^mt^, 
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concentration. Besides these chemical bird repellents, three nontoxic 
decoctions a^ Acacia bark. Walnut bark and tea plus red edrble dye were 
also included. These compounds were seteclcd on the basis of pan tests 
carried out for foraging and feeding aversions. At the lime of harvest 
twenty five spikelcts per five plants from caih rnw were laken fnr calcu- 
lating percentage damage and average percenl-ige loss are presented in 
Table L 

Table 1 : Efficacy of repellent sprays for control of bird danuge 
■I grjiln mafurify in sorghum (Hybrid vnriely CSIl-5) Figures 
in parcflttaesea arc iransfonned ^alucs/arc-sine/perccntage 



T, 


Treatm-nt 


Average % B^ain 


Residues 






loss lifter spray 


[at harvest) 




/ 




(in ppm) 


T, 


Lnndrin l..'i% spray 


21.46 (27.50) 


44 


T, 


Landrin 075% spray 


29.32 (32.72) 


0.226 


T. 


Lanhin 0-375% spray 


30.61 {zyt%) 


S.I40 


.Ti 


Malalhion 2% spray 


I0.y5 (19.32) 


1.17 


T, 


Mj.thlocarb 1 0% 


21.62 (27,71) 


0.33 


T- 


Melhiocirb f 5% 


13,29 (2L.3B) 


O.SI 


T, 


Red dye -I- Tea decoction 


21,44 (27, 5y) 


— 


T« 


WalnLt bark decoction 


15 22 (22.161 


— 


T, 


Acacia bark decoction 


1357 (21.61) 


— 


T,„ 


Control (Ko treiitmrnt) 


00,24 (71. S3) 


™ 
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SEM±(0.25^CDflt5%(0.74),CDat 1% (LOO) 

Anilyak of Liadrin residues In grain 

Seed sample^ -^c^^: ground to I mm size by Wilfy Mill extracted 
wiMi iiicthykne chfoiidc using liojihlet appuralus. F-:ilracls of Landrin 
were cJea tied by coafiLlatJon technique iMIiJius i/ j/.. i959,h. Extracts 
df mcihiocatb were cleaned by parsing through an :jbsorbent 
column conlainlng charcoal and cclltr 1 1 : I), Residues in [he cleaned 
CKtncj-k were aiuilysed by clrctCLrn capture gus-llquid chromatography 

aflft hydrolysing landrin with alkul d coupling the phenol wiih I 

fluoco ^ 4-dirii fro- benzene, A iracor MT-?0 modd Qa% Chromnio- 
jrnph cquipppd wjLh Nl" dcicctdr win used. TJic parumderf were : 
Calumn 3% UV 2iU OQ CbroinortOJb^W lHi'> ; lompemfura (U) inlel 

125 
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260, column 250. deteclor 275 : gas flow (nilrogcn) 100 ml/min. 3 [cl 
safnple was injec[ed. 

BESLTLTS AND DISCUSSION 

U is seen from the daia in Table Uial all ihe irtairaenls were found 
effective in reducing the bird damage in coiDparison to untreated con- 
trol. Amongii the tieatraenls, average percentage loss varies fiom 10.9i 
(mdathion 2 ;o spray) 10 30.61 Uaadrin 375). In citnirol 90.24% loss 
was recorded. Besides chemical bird lepcllcDl. three non-toxic com- 
pounds were tested t/z., red dye-l-tea decoction, walnut decoction and 
^cfldu biirfc ciiraction. Thjse earlier tested as pan tests have Indicated 
'foraging and feeding behavioui aversions' when $ccds with such treated 
compounds were provided- Amongst variims decocLions, in Acatia 
barL extract the minimum percentage loss of 13.57 waa recorded 
followed by walnut bark and red dye with tea decoction. Both the 
CLincen I rations of mcthiocarb were fuuiid to be effective. The minin\um 
loss U.2^X amongst ihese treatmcnls were iicordcd where met hiocarb 
sprayed at 1.5% concentration. In the laqJfiJi ifCJlmeut 0-44 ppm 
level of residue provided 21,-16% grain loss si harvest whereas 0,140 ppm 
level of residue provided only 30.61% grain loss. 
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PLANT IDEOTYPES AND OTHER COLLABORATIVE 
MEASURES FOR CONTROLLING BIRD DAMAGE 
IN RAINFED REGIONS 



Naresh Mehpotr^i 



InlrodnelfDli 



Rainfed refiions of India (75% of the cultivated aren) with a 

variety of a^rnclim^des. raise Pulses rpipcoiipca. niunfibe^n, moth bean, 

chickpea iin<f leniill, oilseeds (groundnut, sesame, inuslard and nipeseed) 

cercaJd (upland paddy and wheat), niilleig (cluster bean, cotton, castor 

andlins.cd}. Even with low prodticdvjty (re :i son erratic rainfall djs- 

' • Iribution and quantum during crop venison and poor niimagemcnl 

V f (MehroJra, 1980a), food crops contiibutc approximately 4(1 per cent of 

» national food. This necessitates Ihe sfabifiry of incrtased productivhy/ 

production of rainfed cfops (Mehrolra, li>SOb|. 

Widespread poverty and poor he^ilth of men and animals and 
heir increa5ri>g birth rate create teen corii|it[Ltfon for some agro-ecosy»- 
lem and vicioDs circle so fornjed for subsistance agriculture needs break. 
This trend for a considerable duration resulted in over eKploiialion of 

^ flgro-eccsysrems, Conscquenlly, dclcriorallng socio^cccnomlc sEatut of 

rainfed regions has created a gap between them and farmers from irri- 

^ gated areas. This gap c,ia be bridged by evolving and c:tlendjng econo- 

^ mieaMy sound agrn-production techniques for different rainfed conditioni 

and regions. There are many aspeL-rs of developing and extending theic 
technologies ^Mehrotra. 1980 b, c, d\ This approach wifl sugEest plant 

* ideotypes in different crops thereby aiming to reduce bird damage be- 

cause of i(s stable economic poientipf in incjc^iaing agro-productivity and 
in reducing the frequency i.f haiards to civil and defence aviationa. Tbii 
iipect is alio imporJHnt bciause ofincreusing eupcrsonic aviation. Apart 
from this, luggctfions will be ior mulii-discij.il nary approach nnd future 
fenearch fm juiimcntinji dciirnble trondin 
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Plant Jdeo(yp*s in controlllnfi Wrd iJpmage 

The guiding principle for this approach i^ lo reduce damage b> 
di^-ractine birds from crops to suitabk' al.cr,.alive. Ant>ther view point 
espr^-sses tbt: sigmfic^nce "f birds' fnr .ubie and useful cco-sysrem=. 
besides developing ..sthe-ic scn^e. Theieforc. biid k-ll-ng l^ough.■> 
undesiiflbk yel cxtinciioD/d auger of cMlnciion of ccr[ain species cf birds 
by indiscrin-inate killing, defoTCStalion nnd intensiffcalion of .ndus.r.es 
is incre^L^ingly evidenced. Cieatly. 'hese upproache. have d^sturb^d 
compo^ilicins of biid population? because il is related .o the delicalc 
b.|anci=of.icr..yslcmsfcrfood and shelter (Dobzhansky, 1951), Urs 
iE disturbed m y&ricuUural and/or industrial deveU.pmeiils. 

This incorponHion of following plonl cbarneler in crop is useful 

for teducifig biid damage : 

1 Brisfles'awns in milkls/ eercals/sun-flowers a:e efTeclive bird 
" distraclors. Awn iength varus considerably, Aparl from (his, 

jiwns conlribule lo pholosynlhe.is and yivld. 

2 Thorii'^ spines Jilso safeguard ejops from bi:d damage. The 

range of variation f^r leng.h ,ind inlensily of spines is consi- 
deiable ir. safflower (Ashri. 1973 i Weiss, I97]f and Castor 
(Weiss. 197IJ This expression in other ciopsi ciin not, be 
ruled oul Therefore, studies in species of 'problem birds' 
for determining requisites of len^lb and intensity of thorns/ 
spines is desirable. 

3 Pest tesislanl varieties of erops v^oiild be anull.er aouree for 
jivuidingbirddi-magettcfliiselheir depender.ce on ih.se pests 
andallernativelvoncrori^ is not ruled oul. Tberefore, w.ih 
defensive measures and pest resistance, ibese birds wjlL be 
diverted lo seek other source of food. 

The iibovi: mentioned cbarjic^crs suggest the signiticance of multi- 
disciplinary lese.reh^ppr.^ehe.. for icducmg avoiding bird damage to 
crops. Clearly, cooidinuli^ n of plant breeders and enloipologibts will 
be rewarding in this respecl. 

Other collaboratLvt measures 

The following collaborative licensures appear desirable in reducing 

bird damage : 

I Since disturbfd liei-systems of most eeosystems is commonly 
observed, therefor*, iiudiES in ihe region wise diHcrcnce* of 
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compofiifions of bird populations aT*d aho the posjiibilflies o^ 
alternative ecogy&temE are warranted. This is in tune with 
altemale land use in rainfed regions (Swaminathan, 1970; 
Reddy and Hampaiah, 19SI). Il carries the polentiaf of 
reducing bird damage by providing them alternative habilBla. 
This approucb will certainly require feeling of diversiUcd pldHI 
materi:il for idenlifyiug adoptable lecbnologies for rainfed 
regions. 

2. The main source of bird damage to aviation comes from kite* 
and hawks. Consequently, high speed of aeroplanes end 
beavy body weight of ihcse birds ofLen make damages of glass 
windows serious. These call for the consideration of following 
measures : 

(a) Stretch of crop fields around aerodromes, because most of 

* problem birds' are carnivorous. 

(b) By l^w, slaughter houses inviting these birds should be 
locaied nL safe distances from aerodromes. 

It is true thai hazards due to ^pioblem birds' are disastrous but 
equal truth is thai providing Golulions for reducing tdese damages are 
available. Ll is hoped that the above mentiooed remedial measures 
could be of some use in achieving this objeclive. 
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RHSIS TANCE TO BIRDS IN DIFFERENT GENOTYPES 
OF BAJRA {P^nnisefum typhoides) 

Preh Kishohf and R.K, Bhatnagar 

Many species of hirds feed on developing or niaiure grains of bajra 
and someiimes they damiigc bajr& crop io heaviJy rhai farmers are 
Unahle to get profilable harvest from ihis crop. The dam&ge caused lo 
bajra by birds is largely doe to spilling of grains wJiile feeding, Diflc- 
fcnl areas of [he c<iu;iliy have dtflerent bird problem. In general, in 
India ihe bird complex comprises of doves, pigeons, parakeers, "baya* 
■pjfiows and 'munias' which inUlcT heavy lossci lo bajra grains, 

' Over the period of !^o years from 198t :o 1932. Iwcnly one high 
yielding genoLypcs of bajra in advance stage of lesling prior to release 
for cnmmercial use were ^trccred for bird rcsislance at Indian Agricul- 
lunl InaliiiJieH New Delhi-llO(l]2, for thtlr relaiive suscepfibiliry (o bird 
complex. The paramelers used for screening were viiupj grading of 
cnrhiids for bird damage following (no dairage) lo 9 (very sevcie 
dimiife) and (he amount of grain damaged per S carheads. Data i» 
ilv»n jn (nble which self ejiplanalory. 

Three enlricsv/2.>MflH-l]0, MH-SS and MH-36 were found free 
fruin hi id damage. 
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Table 1 : Reaction of difffrent bajr* geiioI>i)ca lo bird damage 



V^neLJes 



MCP - 76 

WC— B-.7 
WC-C-75 
MH-59 
MH-I 
MH-J2 
MH-KS 
MH- 3 
MH— ?3 
MH-36 
MP— 5 
MP~J7 
MP -20 
MP-31 
MP -8 
MP-37 
MBH— 110 

ICMS— 7817 
GllB-45 
PSB-K 
lCH-241 



SEM± 

CD at 5% 



Pel ci-m 
Grdii il^image 



{6.95 
H.I6 
22.45 
L4.78 
31.96 
12.63 

D.OO 
19.02 
27.08 

000 
21.45 
32.53 
2M4 
16,95 
19.03 

22-79 
0.00 

12,35 

33.17 

14.25 
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18.52 
16.70 
25.34 
25.75 
]6.}i5 
15.95 

O.DO 
22.00 
25.20 

0.00 
26,50 
45.75 
25.65 
18.95 
15,35 

18.75 
0.00 

15.70 

36.00 

18.00 

15.00 



2.24 
9.61 



Av. Visual 






GEading 




1980 


1981 


' 


2.2 


4.0 


^ 


3,0 


3.0 




3.0 


3,0 




4.5 


5.0 




4.0 


2.5 




5.0 


3,0 




0,0 


0,0 




4.5 


5.5 




5.0 


5.5 




CO 
5.5 


0.0 
4.5 


< * 


5.5 


7.5 




X5 


4.5 




3,5 


5.0 




4.5 


3-0 




3.5 


2.5 




0,0 


0,0 


i 


2.0 


2.5 




6.0 


6,0 




3.2 


4,5 




2.0 


4,0 


i 



0.53 
LS3 
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BIRD DAMAGE TO MAIZE COBS RELATIONSHIP 
BETWEEN SUSCEPTIBILITY OF MAJZE GtRMPLASMS 
AND SPATHE CONFIGURATION 

R-K. BilATNAGAR, PRAKASH BaRUP, K.N. MCHROTRA, M. RaLZADA, 

K.K. Marwaha, V.P,S, Panwah ani> K.H. Siudequi 
ABSTRACT 

Throughoul ihc mbizu growing Iracls, maize cobs both a( milky 
sljge and al mdlurily arc ^ubjccTetl lo severe avian deprcdalions. Be- 
sides the commoDly employed mcihod of crop proicciion from birds, \\it 
u£c vf maize varieties resistaDl lo noL on^y insect pe&l^ and djst^^&es bul 
also lo birds wiH fil bellcr in tbe overall economy of maize culEivalioQ. 
This ]ed lo evalUdCc The susceplibilkEy of 49 maize fermpla&ms (Introdcc- 
' lion Nursery) lu birds at the fsrin of Indian Agricultural Research 
Inaliiutc:, New Delhi. The daminanl depreda lory bird species comprise 
psittacids and curvida. Qa. ihc basis of average per ccnl damage in cobs, 
ihc susceptibiljJy ol" various germpl^sms was cvalualed. Maize germ- 
pl(i4msv/>.. PiraloPKadcaba- Sirwaii DMR Source I, D Composile and 
Pi^H^^^o did not show ,Lny bird damage. Apparently, the height al which 
(JiL- cub was placod on the plant revealed thai thoAC borne al lower heighl 
(lU S(l cm) were relatively less attacked by birds even al borders. The 
ipmhe configuraiion In the least susceptible germpJasnis showed ibal 
ll"imtly >pa[lii.rh tompleicly covtied the cobs and grains. TighltieiS of 
(ho iKili:r-mo5l spaiht as also ihc compactness oi inner spaihcs and their 
toverugc over Brains jrc imporlanl parametera aflecting bud damage, -j 

These bird resislnnl maize germplosms were, however, bigbly sus- 
tcplibk to the stalk borer, Chih parlelius (Swinhoe), as previously dele> 
mined. On (he oiher hand, clearly known least susceptible maize genn- 
plnsms Ti/r., Ganga 5 and Anligua Or. I to C. parttfUm ejthibilcd 43 and 
5H per ccnl dBmnge of cobs due i(i birds, respectively. The performance 
nf SuwEin 1 and Thai Comp — 4 in respect of both the insect and bird 
damfljic wn* promising^ being Icnal susccpiiblc. These m u I lipic sources 
uf reiitiunec would thui provide ihe much needed base in developing 
VNrLelien inliliinl lo Jive* anJ iniflcl pcMi. 
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BIRD DAMAGE IN SOYBEAN AND ITS CONTROL 

R.K. Bhatnagab and N,S. Bhattacharjee 

ABSTRACT 

Thf soybeaD crop is very much damaged by a number of birds of 
which Ih? Columhid?, wild pigeon [C^lumbj iivia [Gmehn]} and Ihc disve 
{Streplopeliadecsiocsol¥i\v;f^d])aicvci'^ imporlant. They dig oiH the 
sown seeds and nibble tbc ciityledons of ihe sprouced oneSr Their depre- 
dalLon Bomeiimes become so serious thai the whole crop rcquiri: resow 
ing. The common crow, Corvus sphnden^ (Vieillol) also does a 
considerable damage lo lh« crop by picking np ihe sprouied seeds 

Tht coluQibids luvcrsc in a Ime picking Ihe seeds fro 
fUffOiws, TTiey move on from seed lo seed by proving pecks as wef I as 
by scratching Ihe ground with claws lo expose the sown seeds while 
fhe crows feed in palches by scraichini the ground wiih claws. 

U was found that incrcflse in interseed gap did not help much in 
reducing the extent of losses lo a significani eUent, This was evideni 
from the losses ranging from 32.5 to 45, S3 per cent with decreased seed 
gap of 2-3 inches from seed to seed and 25 to 47.5 per cent in the 
increased seed gap of 4-5 inches from seed lo seed. 

Preliminary studies to control the depredation showed that aeed 
dressing with 05 per cent Thiraet (phorate) and 0.75 per cent melhio- 
earb (4-Me[hylmercapto-3, 5 dimethylphenol N-mdhyl carbamate) are 
Aomewhat efFcclive. In the foTmer Ireatment Ihe losses ranged ffom 
20.28 per cem in decfcased interseed gap lo 22,36 per cent in increased 
interseed gap. With Melhiocarb the loisfs ranged from 20.83 percent 
in increased Lnlersced gap to 2B per cent in decreased gap. Slaliscally 
effecl of the irealmenls dilTered Kignihcanlly in increased seed gap only 
and did not show such difference in decreased serd gap. This indicpled 
ihat seed dressing with phorate and the repellent Mesurol could wiird off 
the birds when ihc iniccKrd gnp ia more, 
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RELATIVE SUSCEPTIBILITY OF CERTAIN *BAJRA* 
VARIETIES TO AVIAN DEPREDATORS 

J 

R.K. BlI^TN^CAR, M.G, JOTWANI flND K.N. Mehrotra 

ABSTRACT 

Significance ofstudien on varietnl siisceplibilify of crops To depre- 
dators need litile inlroduciion. In case of ^bajra^ (he subjeci has received 
lillle atlenlion inspLic of the faci ihat ihe crop is highly vulnerable lo 
avijn deptcdaiinns. Available com rol methods have either shown limi- 
led efficacy or are oflen expensive, in 'hajra' already cerlain studies have 
shown that varieties with shed layer of anthers and awned varieUes 
are les^ susceptible and their developmem could provide comparatively 
f economical way of reducing losses due lo birds. 

Presenl study was underiaken in relatively lesser susceptible varieties 
of exoiic and indigenous origin and awned, awnless. tall, medium and 
comppralivcly short varieties flgainsi high yielding indigenous varieiy. 
The varieties had earlier been icicened oui of 46 varielies Jind comprised 
HB'3. J-275 ; WS %4 ; 88-9Sa, 8B-980 ; aiudicd to appraise varieUl diffe- 
rence! in relative susceptibiliiy with a liew lo study physical plant 
chnraciers Ihiit affect susceptibility due to birds. Altcmpis were made lo 
■tudy relevance of ccTlain parameters genenilly taken by Ornilhologisis 
loF asi'cfl'iinE bird damage. Paramcieri sludied comprised, percentage 
of dan.iiged cjirheads; inicnsiiy of damage in earheads of early (tall) and 
liic ("ihorl) lillcrs : intensity of pjralteei damage; total inlensily of 
damage by birds ; Icngih of carheiids ; plant height and numbcj of grains 
per IK], cm. at itp. base of earhead and yield lobs due to biid"^ The^e 
puramctCfA were subjcclcd to analysis of covjuiancc Jind cor- 
rrlalion rtgrebsion analysis. SEudy revcaJcd ccriain mlcrDbUns 
polnii etpeciiilly of varietal busceplibihiy ngain^L aviai! depr^daliona 
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many parameltts may iudicalc less ausccpiibililj bul Iheat differed wilh 
behavioural responses in context to Igcfllional effecta and planl charac- 
ters. CorreJalion coefficient ratios though showed weak correlacions, 
yet indicated trendi. They showed, jnienaity varied with matu' 
rity, plant height and availability of grains at tip of carhcada. 
Eaiheads on lower plants were less viilnerablen compact small grains were 
less depredated than bold, e:(po5ed, less compaciJy placed. Variety with 
stiff aiuik are le-is iillccted by paratpeis. Awncd vjHetiEs art less affected 
by piotcidi and cstrildida. For indepth appraisals of varietal sviaccptibiliiy 
by birds, imis m l.irgc acrtage coupietl with evaJtiation of infeslation 
intensity of viaiiauts has been suggested 
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BIRDS AS INDIRECT VECTORS OF PATHOGENIC 
h^UNGI— PROBLEM BIRDS IN ANIMAL 
AND HUMAN HEALTH 

S,B. MATHtJR* AND R.K. BiTATNAOAR** 
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The bird control and management has a great signihcance in 
problems Tclaling to human, cattle and poullry healih on one hand and 
con la 111 in an is in food, beverages, pharmjiceiilieal, hospiial, and hotels etc, 
on the other. Besides this> problem is also in homes and to Scientific 
personnels engaged in work on bird?. 

The birds as vectors of diseases arc known since long. As early as 
ISSOfind lMR:t, Lfinis Pasteur i Sob teJ Casti of ehickcr pox. chfilera and 
pnrrol fevet. These diseases are trirnsmissabJe from wild animals to 
human and are called Zoonoses. The dise;ises which are transmitted by 
birds ^re ciflled ornithosis. Theic arc generally spread through cdotami- 
nation with excremeni by aerosal niachamsms and by birds acting as 
intermediate harbotiring true msect veciors. 

These aspects can be discussed in the light of the following 
ejiamples. 

(/) Psiiracosis : This was first ihoughi to be transmitted by 
psiiTacine birds, hut it is now reporied to be transmitted by other bjrds 
as well. It causes respiratory disorders in human beings. The birds 
involved arc like pigeons, sparrows, crows and niyna'.. l his disease is also 
quite common in Australia and S. Aniei ica wnd is an jniporiant tool in 
regulating the birds population itself (Herniiinn, I%6), 

lif) Flisiopla^mosis : This is cnused by a fungus iltmoplasma 
capsuiatum which lives on decaying bird droppings of nearly all species. 
According lo Price (;9e6), it does nol grow on ftcah pouliry droppings. 



:j7 



3W 






The BporcB have beeD isolated from iTic droppings of wild birds, loo. 
(Emmons, 1961). The fungus causes lesions in ihe human beings, spleens 
and livers- 11 afTccls many wild and domesticated auimals also (Price, 
1^66). 

(lit) Avian pox : Coininoii on domestic chickens it spreads due to 
^onta mi nation by visitants. 

liv) Eicpphalomyeiefti'. The virus is harboured by many bird 
ipecies and transmitled to humans ibrough vcclor hkc mo'Tquitots and 
licfes. Recently, encephalitis has been reported in India. The licks are 
involved in the itii^inlenaDce of this virus are HaemaphpsaUs sp. and H. 
iptaigfra and are also reported from India (Pande, 1964). 

{\) Salmotiellosis \ This is caused by SalmorteUa sp. It i& spread 
by droppings and contain i nation from feral as well as wild bird& to 
tiunrnn beings and caiiles. 

Besides these, there are other diseases, too which are spread by 
birds vi^. 

(fl) FiMt and mouth disease by slarlins. (Wilson and Malhcson. 

1952). 
{b) New Castle disease lq poiiluy by sparrows (Guslafson and 

Moses, 1973). 

(fl) Transmissible Castro enlerltis 

{d) Chronic respiratory disease in poultry, 

{e) Bronchitis by stELrlings. 

Birds as Vectors of many ecto and endo paraaitcrs (Match, 1962 
also pLisesnian a serious probleoir 

Studies on «oil samplea and deta>ing droppinji& of crows, spnirrows, 
pigeons, Bengali vulture, white vulture and pariahkilcs liavt indiciiiod the 
presence of micro-organisms. Further studies are being continued (o 
lind species affecting pathogenic condilions fn animals, plants etc. 
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DENSITY, DIVERSITY AND FEEDING BEHAVIOUR 
OF PADDY FIELD BIRDS 

eHAKUWTTMLA SrIPUARA, M. V. V. SU&HMANYAM ANl> R. V. 
KRISHNAUORTflY 

ABSTRACT 

Bird damage 10 mips, pariicularly cereals is h world v-ide pheno- 
menon wilh damage afflicled from sown seeds through sprouts lo 
mature eaiheads. In Ihe present study data was collected on the densily. 
diversily-spalial and Temporal distribumm and feeding behaviour of 
paddy-field birds during Khatif and rati I9S0-8L Density was highfat 
during heading and least durLng tillering while diversily was greatest ' 
during harvest and least during prdiarvcsl. Of 30 species foraginjz 
paddy fields, only 5 species were grainivoiou:^ and were abundant duriag 
harvest lime. Munia and biiysi fed directly from the earheads, Ihe 
former in flocks and the laller in pairs. Pigeons .ind doves were ground 
feeders, ea ling fallen seeds. Parakeets deprEcialcd more on a patch of 
sunflower in the study urea than on paddy. Waglails^ niyna, drongo. 
rollers, swifts and swallows were the major inseclivores exhibiting 
diverse spatial and temporal distribution. Egret. heroD. kites, kinglifi- 
hers, plover and ibis were the carnivores, sceo mostly during cart y 
stages of paddy cuUivation. 
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BIRD DAMAGE IN SAFFLOWER 

,p,'i 

Y, MAHTO ANJJ R.K. BH*TT*AaAR 

AffiTtRACT 

In India. Safflower. Carlhamus rlncxorius Linn, il cultivated in 
590,000 hectare* and the yield is wiimated around 130,000 tonnes. The 
crop is gaining importance due to varied usage of oil and as its eulliva^ 
tion on border rows is also useful in checking intrusion/tresspaas of 
stray catiles and movcmenis of rodents to some cn^eat The crop is, 
however, vulnerable lo parakeeifi Fsiitacula spp. Therefore, studies were 
undectakcD on deprcdalionfi on four varieties comprising two spitiy 
(116.4-5 -t JSF'I) and two soft varieties (NS-133 and 340092). The data 
-^ given in the table reveals that the spiny vahelies ate lP9S sust«pliblc than 
Ihf^iof^ or varieties with less spin« on boli&- 

Tibic— Puakeet dunnse In iSifflower 
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Av. % Bolls 
taken away 



Av. % Bolls 
gnawed 



Av. % Bolli 
damagfld 



JSP-1 
114-4-5 

NS-133 
3<0fW2 



2.23 

3A3 

19.S4 

17.42 



16.25 

40.71 
40,55 



13.16 
23.25 
61.09 
57.98 



SludiMboBidea dealing behaviour and population of visilani avei 
have alio revealed Ihnt relative susceptibility to parakeets in these 
vahcLiDi it irreipeclive of plant height and the maturity. 



Dflpirnnciii of Vtn*hriiio Blij|i>a^ ft Zoo\oty, UcilyenUj' of AiciculiiUll 
G.K.v.K, rBni[iLiiiH iinnrjlorc-SbUMA. 
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